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High-pressure sub-assemblies like this are delivered 


to installation sites, underwriter-approved. 


r new power-piping installations can 
lptained with no more difficulty or per- 
fal attention than any factory-made item 

of major equipment! 

Prefabrication by Grinnell takes over all 
the tough fabrication work . . . performs it 
better and faster . . . delivers the complete 
job in convenient “packages” consisting of 
sub-assemblies ready for immediate field 
hook-up! 


“Give the Plans to Grinnell” when your 


piping requirements are roughed out. 


Grinnell engineers are equipped by long 
experience to interpret power and processing 
layouts into super-piping systems. Grinnell 
plants, strategically located to serve war 
industries, have every last facility to prefab- 
ricate simple and complex sub-assemblies . . . 
accurately, efficiently, in least time. 

Get the complete story of this detail-sav- 
ing service. Write for photo-facts booklet, 
“Grinnell Piping Prefabrication”. Grinnell 
Company, Inc., Executive Offices, Provi- 
dence, R. Il. Branch offices in principal cities. 
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In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve’, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


=| 





sary to develop the power needed to re- 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economical 
pump, for the elimination of electric current 
does away with current cost, the largest 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request 


THE NASH ENGINEERING COMPANY 
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st. MMARY—Flexibility of operation is 
provided in the air conditioning system 
for an industrial building engaged in war 
production work by separate zoning ot 
ithe shop and office areas and the large 
drafting room. The central heating and 
cooling plant comprises two 15 hp and 
one 5 hp condensing units, and a direct 
fred air heater burning No. 5 oil... 





Cost of the complete air conditioning in- 

; stallation was in proportion but little 
more than for straight. heating and ven- 
tilation, according to the author, engi- 
neer with Mechanical Heat & Cold, Ine. 

; 

| (One or the industrial buildings re 

' 


cently completed in accordance with 
defense recommendations of military 
and other authorities incorporates a 
number of features specifically de 
signed for protection against sabo 
teurs as well as to facilitate blackout. 
(One such feature is the use of small 
light-ports in the side walls; other- 
wise the building has no windows. 
The ports are built of unbreakable 





glass, are not large enough to invite 
fire bomb throwing, and give the 
occupants an opportunity to peek at 
the weather if they desire. Shutters 
are furnished for complete blackout 


Three Zones 


The building has a complete air 
conditioning divided into 
three independently controlled zones, 
to provide accurate temperature con- 
trol irrespective of varying load con 


system 


litions. 





The first zone is the office area, 
including private and general offices 
situated along the front of the build- 
ing. The second zone is the drafting 
room, and the third is the shop area. 
Because of the varying loads in each 
cone, a separate thermostat and ex- 
4 haust control is preferable for each. 

the entire one-story building is 
served by a single heating and cool- 
ing system placed in a corner of 

e basement. From this central sys 
tem supply air is furnished to the 
ree zones by means of ducts in the 

space which lead to ceiling dif- 
lusers situated neatly between the 
troughs in the ceiling. Recircu- 

n of air for the entire system is 
mplished by means of a common 


Three-Zone Air Conditioning System | 
Serves Shop, Offices, and Drafting Room 


T. H. Mabley Describes Installation Designed 
to Meet Varying Load Conditions at War Production Plant 


return trench carried under the floor 
along the outside wall on three sides 
of the building. This trench picks 
up return air from openings distrib 
uted along these walls and returns 
all recirculated air to the central 
conditioning unit. 
unit includes a single blower, a 
filter bank, an oil fired direct air 


Che conditioning 


heater, and three refrigeration con 
densing units. 


Flexibility 


Three condensing units are used 
tor the sake of economy, since this 
system must operate over a mucl 
longer cooling period than does the 
ordinary commercial air condition 
ing job. Two 15 hp condensing 
units serve the drafting room and 
shop zones. In the summer, both 
machines are run to provide the nec 
essary cooling effect under maxi 
mum load; during milder weather. 
only one machine is necessary to 
maintain comfortable conditions. A 
manual 


changeover permits the 


changing of sequence of cycling on 





| 
these machines so as to equalize then 
\nother advantage « 


the dual machine installation } ( 


running times 


conditionu 


habilitv, since au 


essential to the maintenance of pr: 
duction and for any use of the bull 
Ing 


Che third 5 hp condensing 
serves the ofhce area. This area 
often used tor a longer week a 
many times is occupied whet 


shop and drafting room are not 


Direct Air Heater 


Che direct an heater operates wit 
a cConnnercial rotary vu { px 
uurner using No 
storage tank 1s underground 

lhe oil is preheated betore going 
to the burner by means of a special 
heat exchanger built around the 
breeching from the furnacs . 
use of this duct air heater simplifi 
the heating plant and reduces 
total space required for the equy 
ment Che heater is of welded steel 
design with a 


Lion chamber in the tront of the unit 


There are three zones—this large drafting room, the office area, and the shop 


| 
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which is lined inside with refractory 
brick. A tubular heat exchange 
built in conjunction with the round 
downdraft flues provides additional 


secondary heating surface. 


Control 


The general design of the system 
is based upon maintaining a constant 
air circulation at all times and vary- 
ing the discharge temperature for 
each zone independently, depending 
upon the zone heating or cooling 
load requirements. Constant air cir 
culation is obtained by operation of 
the central blower. Temperature 1s 
controlled by the use of face and by 
pass dampers around the heating 


unit. The cooling coils are installed 
in the bypass connection so that the 
same temperature regulation system 
operates automatically throughout 
the vear without the necessity of sea 
sonal change over 

The equipment is controlled from 
a central panel conveniently situated 
in the equipment room, which 1s 
kept under lock and key. The con 
trol system is further protected from 
tampering by means of locking de 
vices furnished with the instruments 
\ master clock controls the sequence 
of the conditioning system operation 
so as to cut off the cooling system 
in the summer during the hours that 
the building is not occupied. At the 
same time, this clock starts the cool 
ing system early enough in the morn 





The two 15 hp condensing units and 
oil fired direct air heater with by, 
ducts on each side, are shown in 

centralized equipment room. Blo, 
and filters are back of the heater 


ings to assure comfortable condi: 
at the time the building is 
used. During the winter, th 
control also reduces the temper 
during the night and weekend 
down periods to reduce heating « 
Manual control switches are 


vided to shut off any of these 
matic controls in the event 
emergency or overtime 
schedule. 

A manual control is provi 
each zone for the regulation 
exhaust vents. ‘his permits 
pendent regulation of exhaust 
depending upon conditions. | 
particularly necessary since s 
is allowed in some areas \ 
control is provided for the reg 


j 


tion of the volume of out 
the central system. 

It is interesting to not 
conditioning not only is essent 
maintain comfortable worki 
ditions in this building, but 
initial cost for a system ol 


’ 


was only a little more than 


a good, conventional heating 
ventilation system. Operatior 
building has proved that 
tional investment for year 


temperature and humidity ¢ 
well as for heating and vent 
has been many times warrant 
system was engineered and desi 
for the industrial building 

bv Mee 


tor, the Clausen Co., 
Heat & Cold, Inc. 








WPB PERMITS ASSEMBLY 
OF SMALL STOKERS 


The War Production Board acted 
June 4 to speed the conversion of 
oil burning equipment to coal by per- 
mitting the assembly of small stokers 
(class B) from materials which were 
in manufacturers’ hands on May 31. 
At the same time, W. W. Timmis, 
chief of the plumbing and heating 
branch, announced the creation of 
an operations section which will con- 
tinue an overall study, underway in 
the branch for some time, of the 
various problems involved in_ the 
conversion of oil burners to use of 
other fuels. 

Permission to assemble small coal 
stokers is contained in amendment 
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1 to limitation order L-75. The orig 
inal terms of the order ended the 
production of such stokers on May 
31. The amendment, which was ap 
proved by the Office of Petroleum 
Coordinator and the Office of Solid 
Fuels Coordinator, permits the as- 
sembly until September 30 of small 
stokers composed wholly of fabri 
cated parts in a manufacturer’s 
physical possession on the former 
cutoff date. The plumbing and heat- 
ing branch estimated that about 
8000 stokers will be assembled un- 
der the terms of the amendment. 
All stokers have recently been re 
leased from the “freeze” provisions 
of limitation order L-79, making an 
estimated 70,000 units available for 
conversion purposes. The possibility 


of allocating sufficient an 

pig iron and scrap metal 

manufacture of grates is 

studied. A number of foundries 

already producing a special p 
: - 


of grate designed to fit all 


small furnaces and boilers 

The new operations sectiot 
branch, headed by Henry S 
will have the major responsi) 
handling the demand for st 
grates and other equipment 
for conversion to coal 

The operations section will 
appeals from limitation orders 
cerning the heating and plumb 
dustry, and will also be respot 
for special assignments, inclu 
the continuance of the simplif 
program. 
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District Heating Association | 
Considers Wartime Problems 








By Glen D. Winans, The Detroit Edison Co., Past President 
of the National District Heating Association 


SUMMARY—The NDHA’s 33rd annual 
convention, held last month, was a 
streamlined affair devoted principally to 
discussion of problems brought about by 
the war. Mr. Winans highlights the vari- 
ous reports and papers here. Informa- 
tion is included on blackout provisions 
and protection of heating plants in war- 
time, heat saving methods, equipment 
changes due to materials scarcities, steel 
heat exchange surface, operating statis- 
ties, ete. 

fue NATIONAL District Heating 
Association held its 33rd annual 
meeting at Dayton, Ohio, June 11 
nd 12. The meeting was stream 
ined to two days and considered, for 
the most part, the problems brought 
ibout by the war. 

Chester F. Ogden, assistant pur- 
chasing agent of The Detroit Edison 
Co., explained priorities as they ap 
ply to the district heating industry. 
\t present the limitation on exten- 
sions is $1500 in material and 250 

in length without permission of 
he WPB ] V. Redfield, of De- 
troit, told of the problems to be ex- 
pected in obtaining replacement 
arts or new material for equipment 
m customers’ premises. Mr. Redfield 
to mouth” 
rather than waiting until require 


urged “hand buying 


ents for material became large 


Blackouts 


Blackout provisions and protec- 
tion of heating plants and systems 
iainst the possibility of air raids 
was given considerable discussion in 
he report of the steam station engi 
neering committee, by E. E. Dubry 

r A. S. Griswold. 

In Detroit, immediate provisions 
ave been made to blackout all plants 
nd some measures have been taken 

provide protection for personnel 

| equipment against direct hits of 
neendiary bombs and flying frag- 
ents of high explosive bomb near 
its. Blackout of plant buildings has 
been obtained, in general, by reduc- 
ing interior illumination. Battery 
perated emergency lighting systems 
ith low intensity bulbs are the chief 


source of light. Some use has been 
made of light weight screens for ob 
scuration where the normal lighting 
system is in use. Heavy fireproof 
canvas curtains are also used to pro 
vide obscuration and _ protection 
against flying glass. Windows ad 
jacent to rotating machines have 
been heavily planked, and vulnerable 
skylights have been covered with a 
+ in. concrete slab. Fire equipment 


1 
} 


has been augmented with additional 


hose, sand, shovels, and extinguis! 
ers 
] 


design ited 


l_ocations have beet 


for the personnel which will provide 


| } } It > ] wine * ' ] 
maximum sneiter aquring an air raid 
Each man has been provided with a 
safety helmet and rove s. First aid 


classes are being 
held and medical 
supplies have 
been built up 
Transportation 
of casualties has 
been provided 
for by rigging a 


truck ti 


panel 





carry four Army 
stretchers 
Some thought has been given to 


might arise 


future problems whicl lig 
if the picture « 
\dditional measures could be taken 


without much delay 


langes tor the worse 
] 


In most cities, rigid enforcement 
of plant entry rules has been put into 
effect 
been issued to all authorized em 


Identification badges have 
plovees and any visitors have to 
identify themselves properly before 
windows, 


entering. Doors and 


where possible entry could be made, 
have been screened or barred. Black 

outs have been effected by reducing 
interior illumination and by obscura 
tion through painting of outside wit 

dows with special black paint. Firs 
fighting equipment has been aug 
mented, especially for fighting incen 
diary bombs. Employee training and 
instruction to provide for meeting 
' 


these new emergencies have been fol 


lowed generally. Surveys have been 


made of plant properties to find shel 
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er for personnel during an ait 
? . ’ ] } } ‘ ; 
Lac k some plans ave Cel ice 
to take care of possible au 


damage 


To protect against ait raid 
age, the steam listribut f 

t The Detroit Edison Ce is beet 
zoned into 12 separate nes Ka 


1S fed by a separate teeder pip 


the plant In Cast { das laye, 
zoning permits shutting di | 
smaller portions of the systen 
the plant than normally would 


1 ssible 


(Customers have beet 


shut off steam in the Ss tana 
tual air caid or in case fire. | 
cam he custo WISHES rest ‘ 
service ‘ nstructe sce 

temperature controls and uur 
pumps are operating. Service valv 
ind control valves have been tagg« 
for the customers’ conveniencé 


Most companies have rganize 
emergency crews with the necessat 


equipment to | il lle iv sT Ta lay pcre 
piaipeil rit al il all 1 i is 


Saving Heat 


rt of the commercial rela 
tions committee was given by G. H 


luttle, of Detroit 


sisted of thumbnail sketches on heat 
conservation as follows 

1) Description of the booklet, Pri 
ciples of Economical Heating, recenth 


published by the National Ass lat 


peration with t NDHA 
Methods 1 sizing ¢ 

\. F. Metzger. Allegher { St 
Heating ( I ming ¢ Ss, t 
various methods cot 
videly different 1 irement eating 

face. It was 7 ted that fe 

Nes ot buildings + uld } ave | tlerent 
requirements as to heating surtace ul 
storage capacity. More research worl 


required on this subject 


}) Open jet steam for humidificat 
by H. L. Warhanek, Wisconsin E] 
Power Co. He pointed out the difficult | 
t measuring steam used by radiat 


vent humidifying devices 


+) Stean requirements | pr e<<« | 
steam, by R. M McQuitt Union Fl 
tric Ce ot Missouri The data mn stean 


| 

i | 
103 | 
| 
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requirements for process equipment con- 
sisted of an extensive compilation of 
information from various sources, with 
figures on operating pressure; pounds of 
steam use per hour, per week, and per 
month ; and maximum steam consumption, 
for cleaning and pressing equipment, 
laundry equipment, kitchen equipment, 
hospital equipment, and various industrial 
processes. 

The shortage of oil and its effect 
on the companies on the East Coast 
was discussed in the report of the 
sales development committee given 
by Leonard S. Phillips of the New 
York Steam Corp., retiring national 
president of the NDHA. 

J. Earl Seiter, Consolidated Gas 
Electric Light and Power Co. of 
saltimore, chairman of the rates and 
regulations committee, explained 
that many companies were consider- 
ing rate increases due to increases 
in operating cost. These for the 
most part are in the form of coal 
clauses. In some cases there will be 
tax and labor clauses. 

The chemistry committee report 
was presented by Leo F. Collins, 
Detroit, its chairman. 


Equipment Changes 


Equipment, design, and construc- 
tion changes brought about by 
scarcity of materials was discussed 
by Mr. Tuttle. He pointed out that 
all unit heaters, convector coils, and 
water heaters are 100 per cent frozen 
for they can be furnished only for 
high priority order projects on spe- 
cific release by WPB. He said that 
specifications for unit heaters by the 
procurement branches of the War 
Department, Navy Department, and 
other government agencies prohibit 
the use of copper and other nonfer- 
rous materials other than in motors 
and controls, except: 

The Navy bureau of ships; the Mari- 
time Commission; the Coast Guard; and 
the marine division 
of the Army, will 
continue to specify 
units having all 
copper or brass 
heat exchange ele- 
ments for shipboard 
uses. 

The Navy bureau 
of yards and docks 
will specify copper 
tube, steel fin units for installation out 
side (only) of the continental United 
States. Alaska, in this case, is considered 
to be outside territory. 

Manufacturers have changed to 
steel tubes, fins, and headers except 
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those sold under the above specifica- 
tions. There has been no change in 
basic design except diameter and 
thickness of tubes, and thickness and 
spacing of fins. 

Manufacturers of heat exchange 
surface equipment recognize the fact 
that steel is not as efficient a heat 
conductor as copper and have there- 
fore increased the radiating surface 
for a given size unit. Tube thick- 
nesses have been increased to offer 
more resistance to corrosion failures. 

Most manufacturers admit that 
steel tubes will be more susceptible 
to oxygen and carbon dioxide corro- 
sion than copper; however, they 
maintain that steel will outlast the 
emergency and in that case the units 
will have accomplished their purpose. 
Others insist that inasmuch as the 
life of the coil is a function of the 
corrosive properties of the steam and 
condensate, and if the corrosive ac- 
tion is high, even copper coils would 
eventually fail. All seem to agree 
that so-called adequate venting and 
sufficiently large flow areas to insure 
free drainage will reduce internal 
corrosion. 

Manufacturers of water heaters 
anticipate the life of steel elements 
to be approximately 50 per cent of 
that of copper elements. In some 
cases, the tube thickness has been 
increased to twice that of the former 
copper tube. 

Dr. E. W. Guernsey, Consolidated 
Gas Electric Light and Power Co., 
of Baltimore, discussed the substi- 
tutes which could be used for boiler 
water treating chemicals should there 
be a shortage in the supply of those 
used at present. Mr. Collins gave a 
brief talk on the corrosion studies 
being made by the various agencies, 
such as the ASHVE and others. 

The report of the research com- 
mittee was made by G. K. Saurwein, 
Harvard University. A paper on 
the uses of cell concrete was given by 
H. W. Frederick, Cornell Univer- 
sity. He gave a resumé of the litera- 
ture on cell concrete and suggested 
its use in case of shortages of other 
insulating materials. The discussion 
indicated there is no immediate pos- 
sibility of insulating material short- 
age. 

S. S. Sanford, Detroit, gave a de- 
scription of what was being done to 
standardize weather bureau data. 
This work is being done in coopera- 
tion with the American Gas Asso- 
ciation, American Society of Heat- 
ing and Ventilating Engineers, Na- 





tional Warm Air Heating and 
Conditioning Association, U. 
Weather Bureau, Oil Burner |; 
tute, and the NDHA. 
Considerable discussion was | 
sioned by the report on building 
ume measurements by W. F. F; 
and R. E. Hansen, of Ebasco S 
ices, Inc. The consensus was 
the building volume measuren 
should have more study, as 
seems to be considerable disa: 
ment about the most accurate 
of measurement to be used in 
paring steam consumptions. 


Operating Statistics 


T. B. Brown, Jr., New \ 
Steam Corp., presented the oper 
ing statistics committee report. 
jor developments of the year 194) 
were, according to the analysis 

1) A general decrease in sales vo! 
for almost all companies, with the e» 
tion of several companies in the East 
Mountain, and Pacific districts. 

2) A general decrease in revenu 
pered somewhat by increased average : 
enue and increased connected load 

3) An increase in connected load 

4) Much warmer weather for the Ea 
ern and Central districts, which district 
represent a greater part of the industr 

5) Much greater increases in cost 
fuel per million Btu for most of the « 
panies than has been experienced in mar 
years. 

6) A negligible increase in numbe: 
employees, but a considerable increas: 
hourly rate. 

7) A slight increase in invested capt 

Officers elected for the coming 
year are: W. A. Herr, Philadelp 
Electric Co., president ; J. J. Schenk 
Rochester Gas & Electric Co., fir 
vice-president; J. M. Arthur, 
Kansas City Power & Light | 
second vice-president; and 5. > 
Sanford, The Detroit Edison | 
third vice-president. Members 
the executive committee are |. | 
Malone, Consolidated Gas Electr« 
Light and Power Co. of Baltimo: 
R. M. McQuitty, Union Electric Co 
of Missouri; and Leonard S. Phil 
lips, New York Steam Corp. Joht 
F. Collins, Jr., is secretary-treasuret 


JOIN THE NAVY 
AND 
FREE THE WORLD 
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red to a plane manufacturer it 
ust be ready to go to work at once. 


‘ 
ub 


: HEN AN aircraft engine is celiv 


here is no such thing as flying a 
lane slowly for so many miles or 
urs until the engine is run in. The 
rst thing that a new aircraft en- 
ne is required to do is to operate 





maximum power in order to get 
plane off the ground and into 
- air. After this has been accom- 


le It le ot 


plished the engine may then be 
hrottled back to cruising speed and 
rhaps treated with more than 


—neee ow fy ars 


sual care until the plane has been 
nded and is ready for another 
ike-off. The job that must be done 
the test department of an aircraft 
gine plant is to take the engines 
is they are delivered from the manu- 
icturing department, run them 11 
oroughly and check all phases of 
heir performance 

Of the various types of test equip 
ent, the feed back system is the 
only one which offers any sort of a 
return for the money spent for gaso 
line. With this system the engine 
lrives, through flexible shaft coup 
ngs, a magnetic coupling of the 


eddy current type. This unit per 


mits the engine to run at whatever 
speed desired, maintaining all the 
while a constant speed on the out 
The next 
unit is an air operated brake which 
is mounted on the output shaft of 
he coupling. Next we have a large 
ilternator of sufficient capacity to 
absorb all the power the engine is 
capable of developing and finally at 
the end the field exciter for the al- 
ternator. The electric power gen- 
erated is fed back to the power sup 
ly system. 


put shaft of the coupling. 








: Che engines are brought into the 
iz preparation room from the assem 
bly department on monorail units 
4 and are installed on the stands on 
ich they are supported while 
} 


ler tests. All the fittings and 
mnections are installed in this 
m and after the engine is com 
tely “dressed up” the engine and 
ind assembly are picked up by the 
onorail unit and carried into the 
t cell. The assembly is then 
pped down in place on the bed 
te, the shaft coupling bolted up, 
| the connections to the test stand 


AIRCRAFT ENGINES BREATHE 
CONDITIONED AIR WHILE ON TEST 


instrument, oil and fuel lines rapidly 


made by means of snap-on couplings 
of various types 

Below the preparation room is a 
corridor, extending the full width 
of the department, which is air con 
ditioned and in which is a series of 
blowers, each of which supplies air 
through a venturi air flow meter t 
the carburetor of an engine. By 
conditioning the air in this carbur 


tor air chamber we are able to re 


duce the corrections necessary in 
calculating our engine performance, 
] ‘ 


as the air is alwavs maintained at a 
uniform condition 
The test cells 


square rooms witli heavy concrete 


themselves are 


walls and with double refrigerator 
type access doors \ noise seal ts 
| 


used where the coupling shaft pro 


jects through the wall of a test ce 


As a result of this design the 
level in the department is very 
factory. 

Immediately above the test cc 
a penthouse containing the su 
fan for cooling air and an exhaust 
fan which scavenges the tes 
Inlets and outlets of thes 
are equipped with genet 
proofing and as a result the noise 
ates 


level outside i nuuilding vel 


satisfactory. 


The corridor immediatel ul 1¢ 
he test cells contains the 1 ultitud 
of pipes necessary {ot upplying ' ' 
ind water and tor connecting the 
many instruments and gages 
control rooms to t engine 
est rom i papel \ ( 
CHAYNE pres¢ ed at the M ‘ . 
Powe Conference 


CONSERVATION OF CRITICAL 
MATERIALS IN DESIGN 


STEPHEN F. VooRHEES, special ad 
visor, construction branch, produ 
tion division, WPB, and past-presi 
dent of the American Institute of 


\rchitects, speaking of the responsi- 


bility of the designer at a meeting 
held under the auspices of the Pro 


ducers’ Council Club of Washing- 
ton, D. C., said: “We must elimi 


nate nonessential uses in order to 


provide now for essential war pur- 


poses. If we don't do it now we are 
not going to reach and serve the 


ultimate means. We can do it. I 
don’t think 
field—the conservation or 


designers are in a 
strange 


diversion of critical materials 1s t 


designer's problem. 
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“The time to start to make re 
conservation is the time you start 
design. That is when you o1ve 
greatest effect to your effort 

ear , | , 

There are rt illy two methods 
times for thes savings. though tft 


first will produce the larger result 
lhe first is previous to crystalli 
tion of the overall, ( ymprehensiv« 
scheme and the second will in 
those elements which could be kk 
to later determination, even to 
change at almost the last minut 

‘You can’t judge the maximu 
saving merely by examining the | 
of materials that are to go in ar 
endeavoring to substitute less esset 
tial for more essential material 
The only way to make a success 
conservation is at the time as 
place of the hasi desi 
tion 

“Typical examples in the 
class are these 

‘A building was designed 
pe rhaps properly so, To be air col 
ditioned The 
less than is usual, and the spa 


windows are mu 


from the windows to e deep 
point of desk use are excessive : 
With air conditioning and prope: 
hghting, the entire Space wi : 
doubtedly be very habitable It 
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too late at this time to change or to 
leave out the air conditioning unless 
the owner is willing to occupy only 
about one-third of the net usable 
area of the building. 

“Another example is a war plant. 
One of our guests tonight was dis- 
cussing with a designer of a bomber 
plant the type of construction of an 
office building which was tentatively 
planned to go alongside the great 
assembly building. The initial con- 
ception was that it be of fireproof 
construction and possibly air condi- 
tioned. Our guest didn’t know 
whether air conditioning was essen- 
tial and wondered if something 
couldn't be saved by making this 
office building of something less 
than fireproof construction, but if so 
it couldn’t be placed alongside this 
light steel assembly building. The 
final decision was to move it away 
from the assembly building and con- 
struct it like the temporary build- 
ings here in Washington. 

“The second method, or things 
which can be left for later determi- 
nation, are such things as cast iron 
basin cocks, builtup asphalt flashing 
for copper, wood windows for steel 
windows, concrete pipe for steel 
pipe and drainage work, and so on. 
You are all familiar with many 
more. Specifications alone won't do 
the trick. Neither can laws, edicts, 
or priorities or anything else do the 
job. But the job will be done if we 
can get the will and the skill of the 
designers and the owners and pro- 
ducers of America to put their 
shoulders to the wheel. It has got 
to be done now, not a year from 
now.”—from the bulletin of the 
Producers’ Council. 


CHROMIUM AND NICKEL FOR 
INDUSTRIAL PROCESS REGULATORS 


Part 1244—instruments, valves, 
and regulators used in industrial 
processes—of the WPB’s conserva- 
tion order L-134 restricts the use of 
chromium and nickel in industrial 
instruments, instrument ends, instru- 
ment connections, control valves, 
safety valves, and regulators. The 
order, issued May 26, is completely 
and specifically phrased, and the al- 
lowable uses listed give considera- 
tion to chemical reactions, corrosion, 
and contamination, as well as pres- 
sure, temperature, and velocity con- 
ditions. 
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13 WAYS TO SAVE OXYGEN 
IN WELDING AND CUTTING 


1) Use the proper size torch tip. A 
No. 2 tip used instead of a No. 1 for 
cutting % in. plate consumes 10 to 
20 per cent more oxygen, 16 per cent 
more acetylene—all wasted. 

2) Do not use excessive pressures. 
This, one of the most common mal- 
practices, is usually done by inexperi- 
enced operators who believe they 
thereby get a more efficient flame, or 
to save a trip to the pressure chart. 
Manufacturers’ rated pressures are the 
most efficient for average conditions. 
And when more speed is desired, the 
new high speed machine cutting tips 








Check hose periodically for leaks. 
Dip hose in water while under pres- 
sure. Use soap water on connections 


cut faster without consuming additional 
oxygen. 

3) Close cylinder valves when torch 
ts not m use. If only the torch valves 
are closed, gas pressure in the hose 
rises and may force leaks. If leaks 
are already present or if new leaks 
are forced, considerable gas will be 
lost. 

4) Check hose and connections for 
leaks. They may be infinitesimal, but 
a ex in. diameter leak in hose operat- 
ing at 100 psi will waste 290 cu ft of 
oxygen in 24 hr—more than a tank- 
ful. The hose should be checked pe- 
riodically by immersing it in water 
while under pressure, to show up 
leaks. Soap and water will reveal 
leaks at connections. 

5) Use correct diameter hose. Hose 
that is too small for the job requires 
higher gage pressure to secure suf- 
ficient flow, causing unnecessary strain 
and promoting leakage in the hose. 

6) Use short lengths of hose. Un- 
necessarily long hose also requires 
higher pressure, to overcome pressure 
drop in the hose. Also, the surplus 


lengths, though useless for the j, 
are subjected to unnecessary wear a: 
tear. 

7) Use all the gas in each cylind. 
before connecting a new one. | 
every cylinder for all it is worth b 
fore disconnecting it. In the lare: 
shops interruptions of work to chang 
tanks can be eliminated by manifo! 
ing gas cylinders or by installing pi 
lines. 

8) Keep cylinder mventories 
The old custom of keeping plenty 
reserve cylinders must be abandons 
for it “freezes” them at a time wi 
rapid turnover is imperative. Gas su 
pliers are cooperating by providing 
frequent deliveries. You can help | 
ordering fewer cylinders oftener, and 
by keeping reserves of cylinders at a 


minimum. 
9) Return empty cylinders prompt 
ly. Idle cylinders are  productior 


slackers. 

10) Don’t leave torches bun 
when not in use. It may seem trou 
blesome to be constantly re-lighting 
the torch, but if it burns idly for even 
as little as 3 min out of each hou 
it is wasting 5 per cent of its gas 
consumption. Five per cent of last 
year’s industrial oxygen consumptior 
was 360 million cu ft. Let's use thos: 
tankfuls for welding and cutting, not 
for heating the air. 

11) Keep tips clean and free fro 
carbon and slag. An unclean tip is 
inefficient tip, and, like any dull too! 
is abhorrent to the skilled workmar 
Congested orifices nullify the value 
using proper pressures and speeds 
sulting in lower efficiency and 
sequent waste of gas. 

12) Don't abuse cylinders. A dan 
aged cylinder must be taken out 
circulation. It contributes nothin; 
while undergoing repairs. 

13) Hose:—Handle with care. B 


+? 


cause hose is made of rubber, 
most important that it be made t 
last as long as possible. To ensu 
this, it must be protected against mis 
treatment which promotes leaks 
Therefore, keep hose out of range 

hot oxide and sparks; wash off 

and grease, which ruin rubber; plac 
a plank on each side of the hos 
where it crosses truck runways; sto: 
any hose stocks in a cool, dark plac 
and when a hose is damaged, cut out 
the bad portion and splice the ends 
together with standard splicing nipples 
—G. V. SLoTTMAN, manager, applied 
engineering dept., Air Reduction Sales 


Co. 
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EVERY COAL CONSUMER CAN AID | 
VICTORY BY ALL-OUT CONSERVATION 


“Every OUNCE of strength this 
country has should be dedicated to 
the job of winning this war as 
quickly as possible. Labor wasted 
in producing coal that is lost 
through improper burning—and for 
that fact, the preventable loss of heat 
or energy due to other reasons—is 
labor that might have been devoted 
to making ships, planes, tanks and 
guns to end the war quicker. The 
railroad facilities used to haul the 
coal that escaped as smoke, might 
have been nsed to speed the pro- 
duction of arms, or the movement of 
arms and troops to the battle fronts. 
Every minute that victory is de- 
layed means that more boys like 
yours and mine will die. Every 
minute by which victory can be 
speeded means that some boy, who 
might not have returned otherwise, 
will come back. 

“Take this message, and carry it 
back to the people of your commu- 
nities. The little things like sav- 
ing a few tons of coal may seem 
insignificant. But they count, now. 

“There the 
total amount of labor and transpor 
tation that still is lost through 
wasteful burning of coal, despite 
conservation accomplishments 
to date, but without doubt the 
amount is high. And, certainly it 
would be a contribution well worth 
making in speeding the winning of 
the war if every person who could 
would conserve coal. That goes for 
the householder, who will use coal 
again next winter, and for the busi- 
nessman or industrialist who is us- 
ing it now. 

“I do not wish to indict all smoke 
makers, since some of it is unavoid- 
able. 


are no statistics on 


Sometimes it is necessary for 
factories to use their equipment at 
a rate exceeding normal capacity, 
and under conditions where con- 
servation is more difficult. I think 
that industry in general is conserva- 
tien conscious. Factories want to 
save coal because that saves money. 
But there no doubt is still a great 
deal that might be accomplished on 
the industrial front. 

“Great strides have been made 
in the improvement of coal utiliza- 
tion since the first world war. 
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The manpower and facilities pres 
ently available could not supply the 
coal to meet 1942 energy demands 
if the fuel still was being consumed 
at the wasteful rate we used it to 
comparable results in 1920. The 
men and materials that have been 
released to other war purposes by 
the progress we have made in con 
servation are a substantial contribu 
tion toward winning the war. 

“Although coal conservation al 
ready is paying big dividends, it is 
the responsibility of every consumer 
to make the biggest contribution to 
the war that he can by saving coal 
wherever he can. 





KEEP "EM HEATING 


4 retired railroad locomotive, rented for 
the occasion, supplied steam for heat- 
ing a new Westinghouse plant last winter. 
Because speed is the keynote to victory, 
production at the plant was started be- 
fore the regular heating system was in- 
stalled. A special 60 ft stack provided 
plenty of draft and carried smoke above 
the building. A regular operating crew 
of fireman and engineer kept the old 
locomotive “running.” 














“We have not reached the point 
| 


must 
less heat; and with foresight, 


expect to reach that 


where we save coal by doing 


with 
we do not 


point. but, we have reached the 


point where we must save coal by 
not wasting it—to conserve man 
power, materials and transportatio1 
to win the war, quickly and thor 
-THOMAS ] THOMAS. as 


charg of bitu 


oughly.” 
sociate director in 


Solid Fuel 


minous coal, Office of 
Coordination, at the annual convert 
tion of the Smoke Prevention As 

ciation of America, 2 


Jur 


AIR CONDITIONING BOOSTS 
OPTICAL WAR GOODS PRODUCTION 


TH 
now 


instruments industry 


called 


government for increasing quantities 


OPTICAI 
being upon by th 

of lenses, prisms, mirrors, and simi 

lar equipment for the armed forces 
is finding air conditioning a valu 

able tool for th 

and quality of production, according 


increasing e speed 


to logan Le WIS, Vice president 


( arrier Corp Mr. Lewis lists four 


major categories in which air co 
ditioning is serving this industry 

1) To prevent uncontrolled expar 
and contraction of materia 

2) To provide clean! the juire 
ments tor which are frequently extrem 
ind always above averag« 

3) To minimize perspiratior 
transferred to the finely finished meta 
mounting, May cause an impertect 

1) J help standardize processes 
order to qualify more individual w 
drawn trom the same labor radius 


One leading optical company c 
trols temperatures in its engraving 
room within limits of plus or minus 


6 F. Here, engraving exceeding], 
fine lines on glass (sometimes 200 
to the inch) calls for elimination of 
expansion or contraction of bot 
glass and machine. The same com 
pany utilizes air conditioning it 


rooms where grinding and polis! Ing 


are done and where. in extrenx 


cases, tolerances must be held down 
to five-millionths of an inch 


Cleanliness and freedom 


] 


perspiration required to cut down 


rejects in cementing and assembly 
rooms are also provided by air con 


ditioning 
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CONTROL OF AIR FLOW VITAL 
IN ALLOY STEEL LAB 


AIR AND temperature control in a 
new chemical laboratory building at 
the Vanadium Corp. of America is 
facilitated by sealed walls of glass 
brick and glazed tile, acoustical 
panel ceilings, and insulating air 
spaces in the walls and roof. The 
laboratory was designed and built 
under the supervision of O. M. 
Svensson, chief engineer for Vana- 
dium, by Rust Engineering Co. 

A positive pressure is maintained 
within the building, 8 per cent more 
air being delivered by the heating 
system into the rooms than is drawn 
off by the hoods. This produces a 
flow of air outward from the an- 
alytical rooms, through doorways, 
stair shafts and the storeroom and 
basement windows, and prevents 
entry of dust or gases from without. 

Of the large amount of air which 
the hoods must handle to evacuate 
gases, 75 per cent is supplied by 
forced air introduced around the 
upper periphery of the hoods. This 
air is tempered to 60 F in cold 
weather. Fuel is saved by this 
method, because if all this air were 
furnished by the room heating sys- 
tem it would have to be at a temper- 


ature of 70 or 75 F. Only 25 per 


cent of the air is drawn from the 
rooms and a draft across the backs 
and necks of workers is thus avoided. 
To maintain an excess of air flow- 
ing away from the analytical rooms, 
air equivalent to 33 per cent of that 
drawn off by the hoods is delivered 
through the heating system. 

The hood design incorporates a 
double roof and double side aprons, 
within which adjustable baffles con- 
trol both the discharge and the 
characteristics of the air curtain 
around the sides, keeping the hoods 
cool. This is particularly advanta- 
geous in hot weather. Exhaust pip- 
ing is held to a minimum to reduce 
maintenance due to corrosive gases 
and resistance in removing heavy 
gases. 

The emphasis on atmospheric con- 
trol arises from the sensitivity to 
contamination during difficult alloy 
analyses, such as the determination 
of gases in steels. 

The acid resisting, cast iron pipe, 
chemical drains are mounted ex- 
posed under the basement ceiling 
where they are easily accessible for 
repairs. These drains join the sani- 
tary sewers in a manhole outside the 
building, eliminating numerous 
troublesome traps. 





NEW ALLOCATION CLASSIFICATIONS 
SIMPLIFY PRIORITIES PROCEDURE 


A simple, uniform classification 
system which will enable the War 
Production Board to trace the flow 
of materials in terms of end use, 
from primary producers to finished 
products, was announced last month 
by J. S. Knowlson, director of indus- 
try operations. The new allocation 
classifications, to be used on pur- 
chase orders and reports to WPB, 
will supersede a variety of use classi- 
fications now required under mate- 
rials (““M”) orders. 

Allocation classification symbols 
must be used on all orders placed 
by manufacturers, fabricators, pri- 
mary producers, etc., after June 30, 
1942, and on all such orders which 
call for deliveries after July 31, re- 
gardless of when the orders are 
placed. To facilitate use of the sym- 
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bols, they should be placed on pur- 
chase orders at an earlier date wher- 
ever possible. 

Purchases by retailers, and pur- 
chases by distributors for resale are 
exempt from the requirements, 
which is embodied in priorities reg- 
ulation No. 10. 

Applications under the production 
requirements plan for the fourth 
quarter of this year must identify 
the end use of materials for which 
application is made by means of this 
standard allocation classification. 
The symbols will thus become a 
principal method of checking the re- 
quirements and distribution of ma- 
terials for war and essential civilian 
purposes, 

The classification itself is compar- 
atively simple. Numbers from 1.00 
to 23.00 have been assigned to all 
major classes of military, industrial, 


Heatine, Prewnc & Am Conprrionine, Jury, |! 


and civilian uses. These broad 
use classifications are subdivided 
necessary by the use of num! 
after the decimal point. For 
ample, class 9.00—power, light, 
heat—has under it subclass ‘ 
electricity; 9.20, petroleum; ‘ 
coal and coke; 9.40, gas. The o: 
of the numbers bears no relatio: 
the relative importance of the 

In addition, letters known as | 
chasers’ symbols are assigned 
broad classes of purchasers, in 
ing Army, Navy, foreign purcha: 
etc. Both the allocation and 
chasers’ symbol will be placed 
each contract or purchase orde: 
that the supplier and the War 
duction Board will be able to as 
tain the end use of the material 
dered and the classification of 
purchaser. 

The information obtained by 
of the symbols will make possib! 
more accurate and effective all 
tion of materials to war requi: 
ments and to maintenance of es 
tial civilian industries such as trans 
portation, electric power, health su 
plies, communications, etc. 

All companies required to us¢ 
classification should place the app: 
priate symbols directly on all of their 
purchase orders if they know 


classification for which the material 


they order is to be used. Inter 
diate users and suppliers who do not 
have this information should rec: 
it, as the classification comes 
general use, on the purchase orde: 
addressed to them, and should trans 
mit the symbols on their own orders 


EMERGENCY REPAIRS FOR 
SERVICE INSTITUTIONS 


Operators of motion picture | 
aters, hotels, restaurants and ot! 
service institutions should commu: 
cate with War Production Boa 
field offices in their localities whe 
ever emergency repair or maint 
nance materials are needea. “me: 
gency” means an actual breakdow: 
of existing equipment or a situatio: 
where it is evident that a breakd: 
or suspension of operations is im! 
nent because of damage, wear 
tear, destruction, failure of part 


a similar situation. 
* * * 

According to Associated Press re} 
last month, which were based on infor 
tion from German broadcasts, the 
marshal, Rommel, credited much of 
success in Libya to the use of “refi 
ated” tanks, with cool interiors de 
high outdoor temperatures. 
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FIRE PROTECTION ASSOCIATION AMENDS 
RULES ON AIR CONDITIONING AND WELDING 


\MENDMENTS TO standards for the 
nstallation of air conditioning 
equipment were adopted by the Na- 
tional Fire Protection Association at 
ts annual meeting held recently in 
\tlantic City, upon presentation of 
a report by the committee on air 
conditioning prepared under the di- 
rection of Chairman F. H. Faust of 
the General Electric Co. 

Specifications for the thickness of 
metal for air ducts were enlarged 
to include approved types of joint 
connections and bracing. 

A measure of safety in the rating 
of fusible links for automatic fire 
doors and dampers was adopted by 
setting the rating at 50 per cent 
higher than the maximum tempera 
tures to be encountered in any air 
conditioning system. 

An exception was granted to the 
rule requiring smoke dampers in the 
main supply and main return ducts 
of systems of more than 15,000 cfm 
capacity when the system is located 





~~ 


on the same floor it serves. 

Formerly, all electric lamps en 
closed in an air conditioning system 
were required to be of the marine 
or vaportight type, but a new 
amendment makes it possible to use 
germicidal lamps having no filament 
and of low exposed surface tempera- 
tures, 

The use of No. 18 U. S. ga metal 
for louvered type dampers was spec 
ified, providing each louver is not 
more than 6 in. wide and is stiffened 
by formed edges. 

Other amendments concern tem- 
perature protection devices for en 
closed motors, the adjustment of 
photoelectric smoke detectors in air 
ducts, and dampers for supply ducts 
of high temperature heating systems. 
In several instances, the wording 
ot sections of the standards was 
changed slightly in the interest of 
precision. 


Cutting and Welding 


Revised standards governing the 
installation and operation of gas sys- 
tems for welding and cutting were 
also adopted by the NFPA. In 
view of the number of serious fires 
that have occurred during wartime 


as the result of careless cutting and 
welding methods, the revised stand 
ard is one of the most important 
measures enacted by the association 
during its annual meeting. 

The task of revising the standards 
was undertaken upon request of the 
International Acetylene Association 
They apply to all gas welding and 
cutting systems and cover all gases 
used with oxygen for welding, cut 
ting, heating and heat treating op 
erations. The standards do not ap 
ply, however, to systems in or upon 
cars or other rolling stock, or upon 
vessels 

The installation and operation of 
stationary acetylene generators are 
location, 


regulated with regard to 


generator rooms or compartments, 
ventilation, lighting and heating of 
generator rooms or buildings, and in 
Portable 
acetylene generators, service piping 


other important details. 
systems for all gases, the manifold 
ing of cylinders to headers for shop 
pipeline supply systems, storage of 
cylinders of gases and of calcium 
carbide, and operating procedure, all 


lered and 


are carefully consi 
lated. 

The committee on gases of the 
NFPA also 


American Gas Association has re 


regu 


announced that the 


quested that revision of the recom 
mended good practice requirements 
for the installation, maintenance and 
use of piping and fittings for city 
gas be undertaken. 


Foam and CO, 


Systems 


standards for 
foam and carbon dioxide extinguish- 


\ revision of the 


ing systems was adopted by the as- 
sociation upon presentation of a re- 
port from its committee on special 
extinguishing systems, the chairman 
of which is A. L. Cobb of the 
Eastman Kodak Co. Such systems 
are installed in industrial plants to 
protect special hazards, such as dip 
tanks and spray booths, and for out 
door hazards such as oil tanks and 
containers of other flammable 
liquids. 

The foam used in such systems is 


of two types. One is suitable for 
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SUMMARY—At its recent annual meet- 
ing, the National Fire Protection Associa- 
tion, whose address is 60 Batterymarch 
St.. Boston, Mass.. adopted amend- 
ments to its standards for the installation 
of air conditioning equipment, revised 
standards governing the installation and 
operation of gas systems for welding 
and cutting, and revised regulations for 
foam and carbon dioxide extinguishing 
systems. . . Principal changes are 
presented here in brief form. 


use on fires in flammable liquids not 


miscible with water, such as pé 


troleum and its products 


is used on fires in liquids that ar 
miscible with water, such as alc 
hols, esters, and acetone and 


may also be used on petrole um prod 


ucts. The foam is supplied from 


manually controlled pumps, auto 


tanks 


chemically generated pressure tanks 


matic pumps, air pressure 
gravity tanks and foam generators 


When 


blankets and smothers it 


applied to fire, the foam 
The stand 
ards adopted regulate the details of 
supply, mixing, discharge outlets 
automatic release devices and mait 
tenance. 

Carbon dioxide systems are 
in many industrial locations an 
details of their 


eration are closely) 


installation and op 
regulated by the 
new standards. Such systems re 
lease carbon dioxide gas whicl 
smothers fire by excluding oxygen 


from if They operate by com 
pletely flooding enclosed spaces with 
gas, or by local application of gas 


on particular hazards 





CHARLES E. WILSON 
ELECTED ACRMA PRESIDENT 


Charles E. Wilson, Worthington 
Pump and Machinery 
elected president of the Air Condi 
tioning & Refrigerating Machinery 
\ssociation, Inc., at its annual meet 
ing held recently. Other officers are 
J. P. Rainbault, General Electric 
Co., first vice-president; W. H. Au 
brey, Frick Co., Inc., second vic« 
president; and P. A. McKittrick 
Parks-Cramer Co., treasurer. 

S. E. Lauer, York Ice Machinery 
Corp., was elected chairman of the 
ACRMA board of directors. Wil 
liam B. Henderson continues as ex 
ecutive vice-president. 


Corp., was 
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CODE FOR PRESSURE PIPING 





SECTION 7 —MATERIALS, THEIR SPECIFICA- 
TIONS AND IDENTIFICATION 


By F. H. Morehead, Chairman, Subcommittee on Piping Materials 


and Identification; Vice-President, Walworth Co. 


SUMMARY-—Since the American Stand- 
ards Association code for pressure piping 
(B31) was first issued as a_ tentative 
standard in 1935, there have been many 
developments and advances in piping 
practices, as described by Sabin Crocker 
in the January HPAC in the first of a 
group of articles, of which this is the 
seventh and last. The piping code has 
been thoroughly revised and is being 
reissued as a full American standard. 
Section 1 of the new code, on power 
piping, was reviewed by Alfred Iddles in 
the February HPAC, In March, the sec- 
tion on gas and air piping was covered 
by John S. Haug, and the section on oil 
piping systems was analyzed by A. D. 
Sanderson. The code sections on district 
heating piping, and on refrigeration pip- 
ing (including air conditioning) were re- 
viewed by G. K. Saurwein and A. 
Stickney in April. In May, part of the 
section on fabrication details was dis- 
cussed by Ludwig Skog, who completed 
his review last month. . . . This month, 
F. H. Morehead covers the section on 
materials, their specifications and identi- 
fication, and E. B. Ricketts tells how a 
sectional committee functions in formu- 
lating a code of this kind 


TuHIs SECTION of the piping code 
has been completely revised since 
publication of the 1935 edition. It 
serves as an index to all of the di- 
mensional standards to which other 
sections of the code make reference, 
as well as to materials specifications 
and identification. 

Included in section 7 are the ofh- 
cial designations of all applicable di- 
mensional standards published by 
the American Standards Associa- 
tion, American Petroleum Institute, 
the Federal Specifications Executive 
Committee, and the Manufacturers 
Standardization Society of the Valve 
and Fittings Industry. A consider- 
able number of new standards have 
been published by these various 
bodies since the previous edition of 
the piping code, and practically all 
of the standards have been revised 
and extended to include information 
not previously published. 

The list of materials specifications 
has been extended to include mate- 
rials used in the construction of the 
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piping itself, and also to include 
many specifications for materials for 
miscellaneous use in structures other 
than piping, as for instance, hang- 
ers, etc. 

Specific requirements are given in 
section 7 of the code for pressure 
piping as to marking of various com- 
ponent parts of the piping system. 
The names and addresses of the 
standardization bodies whose speci 
fications are quoted in the various 
sections of the code have also been 
included in section 7 for convenience 
in securing copies of the complete A “Sunday School” setup during the 
specifications. radiography of steel castings. 





HOW SECTIONAL COMMITTEE 
FUNCTIONS IN FORMULATING 
A PIPING CODE 

By E. B. Ricketts, Chairman, ASA Sectional 


Committee on a Code for Pressure Piping; 
Mechanical Engineer, The Consolidated 
Edison Co. of New York 


A COMMITTEE has been defined as one person. The committee procé 

a body that keeps minutes and dure is necessarily slow, since 

wastes hours. Since the revision of debate is permitted before a decisior 

the code for pressure piping was ini- can be reached, and frequently 

tiated back in 1937, it might be con- compromise solution results. | 
cluded logically that the sectional 
committee had indeed kept many Knotty Problems 
minutes and wasted untold hours. 

However, over 100 representa- There are a few prerogatives 
tives of industry, trade associations, which the chair can exercise, how 
government bureaus, safety coun- ever, to expedite the business 
cils, etc., make up the sectional com- hand. For instance, when a particu 
mittee on a code for pressure piping. larly knotty problem is introduced 
The diverse interests and divergent on which it seems no agreement Ca! 
viewpoints on the subject of safety be reached, it is common practice 11 
in pressure piping could not be im- committee procedure to appoint 
mediately reconciled unless dicta- subgroup to study the matter and 
torial powers were granted to some submit a report at a future meeting 
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naming as the chairman of the sub 


group the man who initiated the 





problem. This often has a salutary 
effect on recalcitrant commiutteemen, 
and incidentally, usually produces 
results. 

A good illustration of the type of 
problem encountered and the com 
monsense solution submitted con 
cerns one of the fundamentals of 
the code, the pipe wall thickness 
iormula. Those familiar with the 
theories of failure will appreciate 
that there are several hypotheses 
currently in good repute, each ol 
which has numerous backers. At the 
moment, I believe the so-called 
Mises-Hencky maximum energy of 
distortion theory seems to be con- 
sidered most closely verihed by ex 
periment. 

The problem of selecting a suit- 





ible formula for the code was sub- 
mitted to a subgroup for considera- 
tion. After a long period of study 
in the subgroup, where the various 
heories of failure were considered, 
the committee reported a majority 
n favor of the Barlow formula, with 


y, Wana 


the Lamé formula as an alternate 
ior the thicker wall pipes. While 
neither the Barlow nor Lamé for- 
mula is theoretically correct in ac- 
ordance with the maximum energy 

distortion theory, they both 
ave proved to be safe in practice 
ind to produce results which are 
2 sufficiently close to the theoretical to 

e acceptable. 





Gammagraph demonstrating the soundness of a small standard flanged tee 


Wording the Code 


It should be remembered that this 
code is a practical guide presenting 
minimum safety requirements for 
pressure piping, and expressed in 
language which is intelligible to all 
who design, manufacture, and erect 
piping systems. Particular effort 
was made, therefore, to exclude 
complicated formulas or requiré 
ments which would be impossibl 
for the ordinary user to apply, o1 
for the inspector to interpret 


] 
} 


Realizing that the code will be re 


ferred to as the authority in the field 
of pressure piping, the subcommittee 


and the editing committee have 


1 
} 


made particular effort to select the 


language and wording of the re 
quirements so that the intended 
meaning is explicit. For example, 
considerable correspondence was ex 
changed regarding the note to the 


pipe wall thickness formula wl 


uch 
permits using the actual measured 
wall thickness and outside diameter 
in calculating the maximum internal 
service pressure, before a mutually 
acceptable wording could be agreed 
upon. In using the code, | believe 
it is safe to assume that the wording 
of each requirement means exactly 
what it says. Should any require 
ment be considered ambiguous, how 
ever, subcommittee | is authorized 
to issue whatever interpretations ar¢ 
necessary 

\nother particularly tough prob 
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was submitted and a separate letter 
ballot was sent out to the committee 
for approval. This example is cited 
to indicate why it takes time to 
effect a revision of an important 


code. 


Pot Shots 


The uninitiated might conclude 
that the end was in sight after a pre- 
liminary draft of the code had been 
prepared. On the contrary, this just 
means that the material now is in 
draft form at which everyone can 
take a pot shot. Consideration of 
the many suggestions submitted is 
undertaken, and perhaps a new draft 
is prepared, which is submitted to 
the same procedure. This may con- 
tinue for a matter of a year or so 
before each subcommittee feels that 
it has attained a satisfactory meet- 
ing of minds of the majority of its 
members. The subcommittee then 
votes for submission of its section 
to the committee as a whole. 

While in so far as possible, prog 
ress on a project of this nature is 
carried out by correspondence, it is 
necessary that subcommittee meet 
ings be held frequently and main 
committee meetings occasionally to 
review the progress of the work, to 
consider problems that cannot be 
solved by correspondence, and to 
guide the future work of the com 
mittees into the proper channels 
These meetings, more often than 
not, last from early until late. It is 
hard, however, to convince the folks 
at home of this. “Have a good 
time,” they say, as if one were lea\ 
ing for a vacation. 

At this point in committee pro- 
cedure, the editing committee at- 
tempts to correlate the several sec 
tions in an effort to unify the ter- 
minology, correct editorial errors, 
work for uniform continuity of sub- 
ject matter in each section, and in 
general to provide an editorially ac 
ceptable piece of work. This, in it 
self, is no small job. The entire code 
is then set in printer’s proof form, 
re-examined by each subcommittee 
and re-edited by the editing commit- 
tee, and a second printer’s proof is 
prepared. The latter may then be 
ready to submit to letter ballot vote 
of the sectional committee. This 
procedure never fails to produce a 


i 
to 


large volume of comment. In this 
instance, over 60 pages of assembled 
comments were forthcoming, which 
were considered in preparing the 
final draft of the code. 


Interpretations 


Provision has been made for in- 
terpreting the requirements of the 
code—should it be necessary- by 
subcommittee I on plan, scope, and 
editing. The personnel of this com- 
mittee consists of the chairman and 
secretary of the main committee to 
gether with the chairmen of each of 


’ 


the subcommittees. It is plan 


that this committee will functi 
a manner somewhat similar to 


ASME boiler code commit 


which issues interpretations of 
boiler code as required. 

The completed work ther 
represents the combined effort 
to mention time and money ) 
more than 100 representatives 
] 


their associates who have lal 


mightily for over four years 


it is hoped, have brought fort 


revised edition of the piping 


which will prove useful to all 
have occasion to refer to it 


A phase in the manufacture of pipe for pressure piping 
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| Air in Air Raid Shelters 


could not get rid of their normal 
output 





_ 





reer 


+ aad 


SO INR ot ee EE 


& contributing editors 


STEWART, in his novel, 


“As a crab moves 


(GEORGE 
“Storm”, says: 
in the ocean bottom, but is of the 
water, SO Man upon 
the earth, but lives in the air. Man 
thinks of the crab as a water ani- 
and curiously, he 


rests his feet 


mal; illogically 
calls himself a creature of the land 

The whole history of air raid 
shelters is built around air, because 
although we can live for long peri 





ods without food or water and can 
suffer from cold and some heat for 
hours at a time, a minute or two 
without air encompasses our death. 
Not only that, but we breathe what- 
ever substitute is presented in place 
of air, and if that 
lethal we are the victims of our own 


substitute is 


necessity. 

It was rather with a knowledge 
of these facts that Europe 
that matter, Asia 
savage war. In other words, air raid 


and, for 
prepared for a 


shelters were designed for protection 
against poison gas. 

Another point in their provisions 
for defense must be carefully ana 
lyzed before we follow the Euro- 
pean design in our own conception 
of needed protection. England, for 
instance, designed for 3 to 12 hr 
attacks, continuous repeated 
day after day. This requires close 
bases to the attacking point. The 
fall of the Countries and of 
France made such attacks possible. 

My remarks so far are prelimi- 
nary to my saying that though we 

our cities may be attacked, the 
same sort of defense that Europe 
as had to guard against during the 
past four years will not have to be 
visualized. 

Let me tell you a few of the 

ings the English did not know 

hen I went to Europe in 1938 and 
hich, when I brought them to their 
ttention, I always figured (not too 


and 


Li Ww 


Excerpts from the Brackett lecture delivered at 
' Princeton University by Walter L. Fleisher, con- 
sulting engineer, president of Air & Refrigeration 
Corp., and member of HPAC’s board of consulting 


seriously ) had something to do with 
the Munich appeasement. Shelters 
sealed as tightly as they could be 
were contemplated, with air intro 
duced by forced means through gas 
eliminators, which were nothing but 
glorified gas masks of large size. 

horrified to find that the 
plans for ventilating these shelters 
were based on 50 cfh of air per per- 


I was 


son. I am sure that everyone here 
about the 


of human beings; 


knows metabolic output 
that under the 
best conditions of calm, sedentary 
occupation the heat given out by a 
human being in an hour amounts to 


400 Btu; that 1 Btu can raise the 


temperature of a cubic foot of air 
55 deg. I am not going through the 


mathematics of showing that theo 


retically 50 cih of air per person 
should give a rise in temperature of 
between 200 and 300 F, 
here has 


because | 
had 


thermody- 


am sure everyone 
enough mathematics or 
namics to figure that out for himself. 
this 
temperature is ridiculous, because a 
amount of 
dissipated through the enclosure and 


Of course theoretical rise in 


certain heat would be 
walls, and anyway most of the peo 
ple would die and stop producing 
heat long before its ultimate effects 
could be experienced. 

In England, France and Belgium, 
and in Chung 


in Germany King, 


shelters were synonymous’ with 
underground. 
time imme 


was danger, 


something 
That is because from 
morial, there 
people ran into caves to escape their 


caves or 
when 


enemies or to escape the elements. 
In 1756, in the Black Hole of Cal- 
cutta, 136* of 146 men died in 20 hr 
from being crowded into a cell 
which had only one opening and 
where the heat and humidity be- 
came so great that the people 


*Some accounts say 123.—Ep 
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metabolic heat 


years this catastrophe was 


to be due to lack of oxygen, 


has been definitely decided that the 


heat and humidity were almost en 


tirely responsible for the deaths 
The reason that England decided 
to go underground for their shelters 


was due to the fact that the earth 
somewhere in the 


lower 50 deg, would absorb the heat 


temperature, 


from the people, and the tempera 
ture of the walls would condens« 
out the moisture, making it possibl | 


for the occupants to exist for a 


longer time in underground shelters 


without ventilation than would bk 


sf 


possible in any superstru 
might be built 

There is another thing that o« 
curs when people are put into cot 


fined spaces when inadequate vet 
tilation is provided. The carbor 
dioxide content of the air rises, duc 


? 


to the fact 


requires about 18 cth of air for 


that an average adult 


breathing and gives off about 
cent of Cf ), by 
0.7 cih of carbon dioxide 


volume, or about 


Garage Shelters 


While | 


nized the conditions against whicl 


was in London, I recog 


they were struggling, and I sug 


people, 


who had a good bit to say, that they 


gested to some prominent 


should forget all about caves, teat 
down some of the buildings in their 
congested districts and build multi 
story garages. These garages would 
satisty two requirements 


cies OTF th 


1) They would get the vel 
streets so that the fire department could 
function properly 

2) lf they were ramped garages, sucl 


as we have built in some of our cities 
the people, without climbing stairs, coul 
get to a point 30 it above the street level 
would make them 
attacks 


staying below the 30 ft level) and fror 


which immune fron 


poison gas {most poison gases 
tragments. As the garages could be wit 
dowless, there would be no shattering 
They 


because the 


glass. would be easy to ventilate 


ventilation problem would 


not be one of ventilating against gas, and { 


larger air quantities could be introduced 


which would be part of the ordinary venti 
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Reinforced Walls 
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FLEVATION 


ANO A/R RAID SHELTER 


‘could care for 8,000 peopl 





Nore: if 10 sq tf per person /s re- 
Fel. tor permanent? (l2tr) shelter, 
ther 100%#+X /00F? tHoor accommodates 
only 4000 people. The seace shown 

eC on two 
floors or only 4,000 in a group of 
four 100%? X /00f? Floors on ore 
level. lf each automobile regwires 
200 sq ft, each 10044 X/00 Ff writ 
would take $0 cars. 


98 in. Minimum 






Concrete 


Root CONSTRUCTION 


PROPOSED COMBINATION CITY GARAGE 
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lation system for such a garage. Above 


the shelter floor, I contemplated addi- 
tional floors, properly reinforced with con- 
crete, sand and other floors to break the 
impact of almost any bomb, including 
high explosives. These structures would 
have an economic value not only during 
the war but for many years afterwards. 

This type of protection, of course, 
is suitable and adequate only for the 
congested urban districts. I have 
said over and over again that the 
Anderson shelter, which England 
provided for its isolated dwellings, 
was safe enough. This shelter, 
was only a corrugated iron canopy, 
buried in the ground and often cov- 
ered with flowers and vegetables, 
and a protection from one’s own 
house rather than from bombs. 
Elaborate structures in country dis- 
tricts are unnecessary and a drain 
on our resources in these times. 

I have a feeling that whatever at- 
tacks we have, particularly on our 
cities and industrial centers, will be 
sharp but short, and the idea of liv- 
ing for long periods of time, day 
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Proposed multistory air raid shelter 
garage. The air raid shelter floors should 
have access doors from one section to an- 
other, so that in case of any blockage in 
one section, the occupants could emerge 
from another; and would be equipped 
with blow-out sections, so that in the 
event of an explosion the expansion of 
the gases could be taken care of by these 
emergency openings. Toilet facilities are 
essential, as well as facilities for bunking 
people overnight. The whole idea is to 
make the population feel so secure in the 
idea that the municipality is taking care 
of them, that they will return regularly 
to their work rather than stay at home. 
The air raid floors would have to be 
equipped with emergency lighting sys- 
tems, such as a small diesel generator, 
because the psychological effect of dark- 
ness is very unfortunate, and the main 
cables might go out during an air raid 


after day, in such shelters is neglig- 
ible. But whatever we do and 
wherever we go, we must remem- 
ber that people give off heat and 
moisture and carbon dioxide, and 
that any of these or all of these to- 
gether, if they are beyond the en- 
durance of the average human 
being, may cause more deaths than 
all the bombs the enemy may drop. 


L-107 REPLACES 
MARCH 24 FREEZE ORDER 


Shipments of certain types 
space heating equipment were 
ited last month by the WPB to o1 
ders of the Army, Navy, Maritime 
Commission, and Coast Guard. T! 
action, embodied in limitation orde: 
L-107, replaced a telegraphi 
“freeze order,” issued on March 24 

L-107 covers extended  surfac: 
heating equipment, including unit 
heaters, unit ventilators, blast hea! 
ing coils, convectors, and winter : 
conditioners. The order prohibits 
delivery except for the military 
naval services noted above, unless 
expressly authorized on form PD 
412a by the director of indust: 
operations. It does not prevent cd 
livery of electric motors or controls 
necessary for repair purposes, or ©! 
any repaired heat transfer eleme: 

All persons affected must fil 
form PD-467 with the WPB befor: 


the 15th of each month. 
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HEATING, PIPING & AIR CONDITIONING DATA SHEET 





INSULATION OF COLD PIPE LINES 


Tue INDUSTRIAL Mineral Wool In 
stitute has adopted and released spec 
ifications for the use of mineral 
wool in low temperature installa 
tions. Following is the section of 
these specifications pertaining to the 
application of mineral wool felt on 
cold pipe lines : 

1. Recommended Thickness—The fol 
lowing table shows the minimum recom 
mended thickness of mineral wool felt 


for service at various operating tempera 


tures 
lotal Built-up 
Operating Insulation 
Temperatures, F Phickness, In 
45 to 15 2 
15to— 5 3 
— 5to—20 } 
20 to 40 5 
—40to—60 . 6 


II. Preparation of Surface—All sxr 


faces shall be thoroughly cleaned and 





at least 3 in. at all joints. The initial has been mopped with asphalt and a 
layer of 1 in. thick mineral wool felt plied, the insulation shall be ered wit 
shall then be applied circumferentially a jacket of No. 28 ga galvanized 
around the pipe, securely tying it with metal or weatherproof fing felt. Sey 
jute twine wrapped spirally on 1 in. cen arate pieces of sheet metal used shall be 
ters. A layer of 15 Ib rag felt shall be lapped 3 in. against the cath it 
mopped with hot asphalt and applied with joints and permanently secured Ace 
3 in. laps over the first layer of insula with in. galvanized iron bands spac« 
tion. Subsequent 1 in. thicknesses of on 8 in, to 12 in. centers, machine stretch 
mineral wool felt shall then be applied and crimped. If roofing felt is used a 
and sealed in a similar manner until built acket, all joints shall be lapped as above 
up to the total specified thickness. Over and the jacket permanent set 

the final layer of mineral wool felt, tw: place with coppet soit galvanize 


layers of 15 lb saturated rag felt shall be wires, spaced on 6 to 
applied with 3 in laps, mopping eac! VI. Finish on Valves a 


] " oal nized wir ' e} net 
layer separately with hot asphalt layer Ol 1 in. galvanized wire mi 
, ry : sae chall he tightly ctretched 
IV. Fittings—Wherever the pipe is ir ting shall be tightly 
final layer of 15 lb rag felt and se c 


terrupted by fittings, valves or flanges 
n place with No. 18 ga wire. *mulsifie 


(and also at every 15 to 20 ft of straight oom 
pipe) the pipe insulation shall be care asphalt weatherproofing shall thet 
fully sealed off as shown in the accom applied at the rate of 2 Ib p : 
panying sketch. Each layer of mineral area (approximatels in. thick wet 
trowelling it well into the wire 


wool felt shall be sealed at these points 
netting 


Vil Finish n Valves and 
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by carrying the 15 lb rag felt down to 












. . : the previously applied layer of felt, not 
dried before insulation is applied and i he | “ppm ne ; An ‘lternate \ layer of rosit 
x down to the bare pi in each cas | . 
once the installation has begun, the sys- hall be j air ' —e. ss sheathing paper shall be applied over t 
, oe fittings sha v insulated separately, ap - . 
tem shall not be put into operation until ' thick ; " final layer of 15 lb rag felt, lappi 
. : : NyIng an equivaient thickness of imsul: . ‘ , 
the application has been completed. Pipes PN : : ‘ in. at all joints and sealing the lay 
: : tion m th sam manner as on adj; t 
and other equipment to be _ insulated, as "wane =e — with asphalt. A jacket of 8 oz canva 
. Ss o ) oO } ' nit " ; wy " , 
shall be re-located if necessary to provide way png hms cre pipe and fitting shall then be sewed over the rosin size 
an uninterrupted clearance around the insulation meet, the 15 Ib rag felt applied paper, spacing the stitches no less t 
; : ‘ : wwe chal wall emailed én, th , - . 
finished insulation of at least 4 in. in all on the WLRGs hall be well sealed to the three to the inch located where least 
directions. Low temperature pipes shall outer layer of 15 Ib rag felt on the pip b 
I pl Ile 
not be located adjacent to heated surfaces insulation. Vill. Paintin Insulation finishe 
Pipe covering which may be subjected to Hangers shall be insulated separately with weatherproofing shall be painte 
abrasion shall be suitably protected. the same as fittings, running the insula with aluminum or asphalt base paint 
Ill. Application of Mineral Wool Felt tion along the supporting hanger rod a when specified. Insulation finished wit 
The surface to be insulated shall first distance not less than 12 in. beyond th 8 oz canvas shall be given a coat of glu 
be wrapped with a layer of 15 Ib sat adjacent pipe insulation. sizing followed by two coats of whit 
urated rag felt, mopped with hot (180 to V. Finish on Straight Piping—After lead in oil tinted to color selected by the 
200 F melting point) asphalt, and lapped the second outer layer of 15 lb rag felt purchaser 
IS ib Rag Felt Sealed Off To 
V2" x O20 Gav Previously Applied Layer Of Felt on, 
iron Bands NOT To Bare Pipe__. 1} . 
Machine Stretched 
1S5i> Soturated Rag Felt Mopped With Hot Asphalt | Ana Crimped Layer Of ISib 
Feit Mopped On mi 
Bare Pipe with t, } 
Hot Asphait | 
1 i | 
| vy M 7 
Ss | Y 
f “4 > a — 4 
Pipe Mopped Fett Tied Spirolly 428 Gauge Galvanized iron r= = - “as 
With Hot Asphalt With Jute Twine Spoced Jacket Secured With Separate Layers Of Bore Pipe 
On I Centers " Bands Mineral Wool 
Felt insulation 
BUILT UP PIPE INSULATION USING MINERAL WOOL FELT 
METHOD OF SEALING OFF 
PIPE INSULATION AT VALVES. FLANGES AND FITTINGS 
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SIZING VENT PIPING 
FOR SAFETY VALVES 


Tue Eprror— 

[ was interested in Mr. Petersen’s 
article on the Watts Bar steam plant 
published in the May HPAC. 

I have not tried to analyze in de- 
tail the difficulty with the safety 
valve vents which Mr. Petersen de- 
scribed, but one thought concerning 
it comes to mind immediately. This 
is that whereas Mr. Petersen at- 
tributed the trouble to excessive 
friction in the vent piping because 
of the more dense fluid, it is of at 
least equal importance to question 
the velocity pressure with which the 
more dense fluid leaves the safety 
valve. Because water, or extremely 
wet steam, would flow through the 
safety valve much less freely than 
dry steam, I seriously doubt that the 
velocity head with which the wet 
mixture leaves the valve is any- 
where near the value that would be 
obtained with dry or superheated 
steam. Without data for the par- 
ticular problem, it is difficult to ar- 
rive at a definite answer, but it 
would seem that the combined ef- 
fects of excessive moisture in the 
valve and in the vent pipe could 
easily account for the blowback that 
was experienced. 

It is a source of much satisfac- 
tion to have Mr. Petersen go on to 
say that the vents functioned prop- 
erly when the valves were definitely 
blowing steam. This should be the 
case under all normal circumstances. 

With correctly sized umbrella fit- 
ted vents there frequently is a small 
initial puff of steam when the valve 
pops open, but the proper flow is 
established quickly and no further 
blowback occurs.—Max W. BeEn- 
JAMIN, mechanical engineer. 


THe Epiror— 

I am very much interested in 
Mr. Benjamin’s comments. 

You will recall that in my article 
I said that the vent piping func- 
tioned satisfactorily when the safety 
valves were blown by hand when 
there was approximately a 35,000 
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kw load on the generator. Since the 
article was written the plant has 
been put on the line and two units 
are operating at full load or above. 
Recently we lost the load on one 
unit and both safety valves popped 
(the shutoff valve ahead of the 
power control valve was closed so it 
did not blow). Enough steam was 
blown out of the umbrella fittings, 
when this occurred, to shower all 
the equipment in the immediate 
neighborhood and form dense clouds 
of vapor throughout several floors 
of the plant. This condition lasted 
for quite some time. 

This problem was discussed at 
length with the valve manufacturer, 
and the final result was that we are 
installing separate vent pipes for the 
power control valve, and for the 
combined vent from the two safety 
valves. We installed an expansion 
joint in place of each umbrella fit- 
ting from the escape valves, making 
in effect a closed vent to atmos- 
phere. We also raised the power 
control valve about 80 ft, thus elim- 
inating 80 ft of vent piping to cause 
back pressure. 

I am not prepared to say what 
was the cause of this excessive 
blowback of steam. The _ valve 
manufacturer points out that con- 
siderably more steam is released 
from the safety valve when it pops 
automatically than when it is lifted 
by hand. This, of course, accounts 
for the initial satisfactory function- 
ing of the vent manifold mentioned 
in my article. 

This letter is not meant as a 
refutation of Mr.  Benjamin’s 
method of calculating safety valve 
exhaust vent lines. It is quite prob- 
able that several factors of design 
combined to give the excessive blow- 





Readers of Heatinc, Preinc & Am 
CONDITIONING are invited to con- 
tribute their views to “Open for 
Discussion,” which will appear 
from time to time. 














back. In calculating the resistan: 
in the manifold several assumptio: 
were necessary due to its relativ 
complicated structure. It is possi! 
that too low values were assigned 
points of abrupt change in directi 
of flow, or, it may be that the u 
brella fittings were too small. \ 
Benjamin’s theory [presented in | 
October, 1941, HPAC] © sex 

sound and we shall continue to | 
it in the design of safety valve v: 
pipes.—H. J. PETERSEN, princi 
mechanical engineer, Tennes 

Valley Authority. 


STEEL FOR BATTLESHIPS BY 
CONDITIONING BLAST FURNACES 
Enough extra every f 
months to build a battleship can 
obtained by air conditioning a s 
gle blast furnace, Russell \ 
Dunne, Carrier Corp. engineer, t 
the American Society of Refrige: 
ing Engineers at their meeting 
month. He estimated that provisi 
of “dry blast” air conditioning 
50 blast furnaces would result 
production increases of at least 


steel 


per cent. 

“If the war should last from thr 
to five years, as many experts 
lieve it will, air conditioning 5 
existing blast furnaces would giy 
the United States additional ste: 
sufficient for 60,000 thirty ton tan! 
or 900 destroyers,” Mr. Dunne 
serted. 

“The cost of ‘dry blast’ equmup 
ment for these furnaces would 
from $6,500,000 to $8,000,000 a: 
the equipment would call for 3000 
tons of steel. Four to eight months 
would be required to provide t! 
equipment. In order to obtain 
increase in production equivalent | 
that produced by air conditionin; 
50 furnaces, it would be necessar\ 
to build five new blast furnaces 
This would call for a capital © 
penditure of from $15,000,000 
$20,000,000 and would require fro: 
18 to 24 months to build,” he sa 

“In addition,” Mr. Dunne point: 
out, “the amount of steel requir 
to build new furnaces would 
proximate 45,000 tons.” 

“Dry blast,” which removes to! 
of water from the tons of 
pumped daily into a blast furnac 
also results in a sizable reducty 
in coke consumption and produc: 
pig iron of greater uniformity,” M 
Dunne asserted. 





Ce ee ae 





TPN Mee 


Heatine, Prpinc & Am Conprriontinc, Jury, 194 


sy Se mG ei si Se 4 el IR it AO A Bie a Nea 





ren 








How to Protect Equipment Against | 


FAILURE OF FLOW 


New Data Allow Easy Selection of Orifices 
for Use With Differential Pressure Switches 
to Guard Against Damage from Flow Failure 
in Chilled Water and other Piping Systems 


SUMMARY — In war production plants 
where water is being chilled by refrigera- 
tion compressors for process work or 
air conditioning service, protection 
against the failure of flow of water is 
vitally mecessary. Failure of flow may 
cause a disastrous freeze-up. . . . In this 
article (the first part of which appeared 
last month, and which is concluded this 
month) the use of orifices and differen- 
tial pressure electric switches is shown to 
be a superior method for stopping the 
compressor in case the flow of water 
ceases. . . - The author is consulting 
engineer with the Trane Co., and a mem- 
ber of HPAC’s board of consulting and 
contributing editors 

[ue CONSTRUCTION of an orifice 
which 1s satisfactory for operation 
with a differential pressure switch is 
illustrated in Fig. 1. The various 
limensions corresponding to this H- 
The 


dimension D, is, of course, the diam- 


lustration are given in Table 4. 


eter of the orifice selected by means 
of Table 2, which was published 
last month. The outside diameter of 
the orifice, D, listed in Table 4, 1s 
the correct size to fit inside the bolt 
125 lb standard cast iron 
companion flanges or of 150 Ib 
standard steel welding neck flanges. 

Orifices should be constructed of 
brass, 


circle of 


nonrusting metals such as 
bronze, monel, or 
The thickness of the edge of the 
orifice, b, of Fig. 1 may be found in 
Table 4. Although the thickness 
may be less than the dimension 
shown in Table 4, it should not be 


greater. The upstream edge of the 


stainless steel. 


orifice should be sharp and square ; 
not rounded. Needless to say, the 
edges should be free from burrs. 
After the orifice is finished, it is 
a wise plan to file a V or an arrow 
on the rim to indicate the direction 
This 


some- 


of flow through the orifice. 
elementary precaution may 
times avoid a great deal of trouble 
oi 
nd 


annoyance after the orifice is 


nstalled in the pipe line. 


Orifice Installation 


\n orifice will not give accurate 
esults unless it is preceded and fol- 
wed by a length of straight pipe 
ithout any joints. The minimum 
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pipe that are required 
ahead of an orifice different 
pipe fittings may be found in Tables 
7 to 11 inclusive. Thus if 
bows in lane precede a 
2 in. orifice in a 3 in. pipe, Table 8 
that a 4 ft, 1 in. 
straight pipe is required ahead of 
Notice that two elbows 
Table & 
require a greater length of pipe than 


as in Table 7 lhe 


lengths of 
with 


two el 
the same 
shows length of 
the orifice. 

ahead of an orifice as in 
a single elbow 
reason for this is that the two elbows 


produce a greater disturbance in the 


flow and consequently a_ greater 
length of pipe is required before a 
normal flow pattern is re-established 
within the pipe 

The lengths of pipe 


when valves precede the orifice are 


required 
shown in Table 11. This table may 
either gate valves or 


Wherever possible, it 


be used for 
globe valves. 
installing valves 


is best to avoid 


ahead of the orifice; valves should 
preferably be installed on the down 

Fig. 1—An approved type of orifice. 
For dimensions, see Table 4 
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By William Goodman 


stream side. When gate 
installed ahead of an orifice 


| all Limes 


must be wide open a 
The more common 


rangements are shown in Tab 


to 11. The lengths required 

tings not shown may be approx ) 
mated from these tables. For « 

ample, the length of straight | 


required when a tee precedes thi 
orifice 1s about the sam 
elbow 

fable 6 shows the lengt 


straight pipe required after a 
nce Although an elbow 
following the orifice in the illust: 
tion at the top of Table 6, the pip 
lengths shown in this table may 
he used if a tee or a valve 
the orifice Che downstream let 
of pipe shown in Table 6 ar 

’ +] * 


able where the directio1 
changed only once. In some install 
tions, the orifice is followed 


double elbow similar to the do 
shown ahead of 


elbow I 
Table & If the orifices 


lustrated in 


is followed by a double elbow ’ 
downstream length of pipe should 
be equal to the upstream lengt 


shown in Table & 
When making up a pair of cor 


panion flanges for an orifice, th 


pipe should be secre wed into 
flange until it is flush with the fa 
TABLE 4 
ORIFICE DIMENSIONS 
See Fig. i 
utside Meximum Th 
Diameter Thickne f Orifice 
inel Inches nehes t ‘ 
Size 
hes t t 
- = 
: 
hH- & < 
, s 
8 6 
-7/8 ‘ ; 
. rs 
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of the flange. The hole in the gas- 
ket should have a diameter slightly 
greater than the inside diameter of 
the pipe so that if the gasket is not 
centered exactly, it will in no case 
project beyond the pipe wall. Fig. 2 
shows the way the pipe, gasket, and 
orifice should fit together. The edge 
of the pipe is flush with the edge of 
the flange and touches the gasket. 
The gasket is undercut slightly so 


stream and downstream tappings is 
illustrated in Fig. 2. The dimen- 
sions noted in Fig. 2 are listed in 
Table 5. Ly is the distance between 
the face of the upstream flange and 
the center line of the upstream pres- 
sure tapping, and Lp is the distance 
from the face of the downstream 
flange to the center line of the down- 
stream pressure tapping. The di- 
mensions shown in Fig. 5 are based 








UPSTREAM 
PRESSURE 
TAPPING 
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Fig. 2—Method of installing orifice between flanges, and distances between 


flanges and pressure tappings. 
are given in Table 5 


that it does not extend beyond the 
pipe wall. 

The piping system should be 
checked to be sure that the orifice 
will not act as a dam and hold up 
water when the piping system is 
drained. If there is any possibility 
of the orifice acting as a dam, drain 
connections should be provided on 
both sides of the orifice. However. 
the drain connections should not be 
near the orifice; they should be in 
stalled beyond the lengths of straight 
pipe specified in Tables 6 to 11. 

$e sure when installing the ori- 
fice between the flanges that the 
mark on the rim points in the same 
direction as the flow. 


Pressure Tappings 


The location of the pressure tap- 
pings is critical and great care 
should be exercised in drilling them 
correctly. The location of the up- 
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Dimensions for locating pressure tappings 


on the assumption that the orifice 
will be installed between ;4 in. thick 
gaskets. 

Pressure tappings in horizontal 
pipe lines should not be installed 
either at the top or the bottom of 
the pipe. The proper location for 
the tappings is through the side of 
the pipe as shown in Fig. 3. Top 
connections may become airbound, 
and bottom connections may become 
plugged with dirt. 


Fig. 3—Pressure tappings should be drilled through side of pipe, not through the top 
Top connections may become airbound, and bottom connections m4) 


or bottom. 
become plugged with dirt 





The pressure tappings throu; 
the wall of the pipe should be % ; 
in diameter or smaller. Inside ¢ 
pipe the edge of the 14 in. h 
should be free from burrs 
slightly rounded. A good met! 
of making connections to these p: 
sure tappings is to weld a \% 
pipe nipple about 6 in. long to | 
outside of the pipe over the 
hole, as shown in Fig. 3. Only 


TABLE 5 


LOCATION OF PRESSURE TAPPINGS 
(Readius Taps) 








Inches 
See Fig. 2 
Uv stream Downstream 
Nominal apping Tapping 
Pipe Size Inches Inches 
Inches LE oe 
“y L 
2 2.00 0.97 
2-1/2 2.41 1.17 
3 3.01 1.47 
~ 3.96 1.95 
5 4.98 2.46 
6 6.00 ? 
8 8. 3 
10 10.07 $.01 
12 12.03 5.98 
ae ) on A aaaet 
Note: Dimensions in this table based on ori- 


fice plate being installed between 


1/16 in, thick gaskets. 


end of the %4 in. nipple should b 
threaded. The unthreaded et 
should be filed with a halfround fi! 
to fit the contour of the pipe. 1 

4 in. hole through the wall of t! 


{ 


pipe should be drilled before the nip 
ple is welded to the pipe. Flare 


couplings are used to connect coy 


per tubing to the 14 in. pipe nipples 


On pipes 8 in. and larger, a ho! 
can be drilled and tapped for ' 1 
iron pipe, and a % in. 
screwed into the pipe. 


nipp! 


Howeve: 


the % in. nipple should not extend 


through the wall of the pipe. 1 
nipple should either be flush on t! 
inside or, better _ still, 
recessed. Avoidance of any proj« 
tion inside the pipe is highly impo: 
tant if erroneous pressure diffe: 
erences are to be avoided. To mak 
sure that the threaded end is cut 


] hel, 
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at the right point so that it will not pH square inch (psi t 7 | 
project into the pipe, it is well to oo fh mercury Ordinarily, psi mult 
first try the nipple in a short length . W ontrice 4 plied by 2.036 will give in. « 
of pipe where the projection can mercur y corresponding to an} 
easily be checked. given pressure difference H 
For all pipe sizes except 2, 2%, TES « ever, in a manometer the head 
and 3 in., the downstream pressure caer ee DOWNSTERAN SIDE OF ORIFICE water on one leg is greater than the 
tapping will clear the hub of the —— other and a correction must be mad 
flange. For 2, 2%, and 3 in. pipe, ize ae for this. Because of the unbalanced : 
the downstream tapping is par- — —— head of water in the manomete: 
tially underneath the hub of the : difference in mercury levels will b 
flange. Consequently, when instal- ; as greater than it would be if no wa 
ling orifices in 2, 2%, and 3 in. pipe, ‘ 1-8 ter were present. Consequent! 
it is better to use welding neck stead of the value of 2.036, the value 
companion flanges. In such flanges, of 2.2 should be used as 
the pressure tapping can be drilled 8 . plier, or for wate 2 
directly through the neck of the ait If brine or some 
flange. = Howing in the pipe line, the mult 
Note: If e double elbow is used on downstreas 
ciao of ertsiee, he Semmetceen piee, plier of 2.2 cannot be used. Inst 
Switch Connections ee the following genera , | 
used for any haut 
Copper tubing of 14 in. diameter switch, thus immediately stopping 27.71 p 
is satisfactory for connecting the the compressor. The use of the ’ 13.6 — ; 
pressure tappings in the pipe wall three way valve makes it impossible \I nahin 
to the differential pressure switch as to run the compressor if the low vee a aniphn ; 
shown in Fig. 4. Shutoff valves are side connection is shut off CORVEREERS SRG Accwiae 50 Us 
desirable in case it is necessary to An ordinary backseated refrigera idjusting differential press 
remove the pressure switch. A by tion shutoff valve with a gage port switches than are two separate pres 
pass is also of great convenience for tapping makes an excellent three sure gages. However, if a mat 
adjusting the differential pressure way valve for the low pressure con eter is subjected to too great a pre 
switch and for testing its operation. nection to the pressure switch. On sure difference, mercury ma) 
By opening the bypass between the the high side connection an ordinary forced into the main water system 
high and low sides, any desired shutoff valve is satisfactory becauss [f mercury comes in contact wit 
pressure difference can be obtained if this valve should inadvertently be the nonferrous tubes in the water 
across the differential pressure closed, the differential pressure cooler or parts of the system, it will 
switch. switch could still stop the com form an amalgam and cause leaks 
lf shutoff valves are to be in- pressor Manufacturers cat supply manom 
stalled, the bypass has an even more Notice in Fig. 4 that two valves eters with either special checl 
important function than just permit- are shown at the 
ting the adjustment and testing of hottom of the con — 
the differential pressure switch, im- atten: seer the Fig. 4 Diagremmatic illustration showing how pressure lap 
a pings are connected to the differential pressure switch. If 
portant as these functions are. The differential pressure shutoff valves are used, a three way valve is a desirable pre 
bypass also forms a very valuable switch. These valves caution on the low pressure connection to the switch 
safety device to prevent the differ- are handy not only , 
ential pressure switch from becom- for draining and ORIFICE 
ing inoperative. Notice in Fig. 4 venting the connec a 
that a three way valve is used on the tions, but also for J . ' 
low pressure connection to the pres- connecting pressure 
sure switch. If no bypass were in gages or, better still, —— 
stalled and an ordinary shutoff a manometer for ad 
valve used, closing the shutoff valve justing and checking pi N J DOWNS TREAM 
on the low side might keep the dif the operation ot the TAPPING asa Aen ny 
ferential pressure switch closed re- differential pressure "TUBING 
gardless of how low the flow in the switch. eS] 
main pipe line fell. In fact, even if SHUT OFF "4 ald 
the flow ceased altogether, the dif- Manometers VALVE o BACK SEATED 
ferential pressure switch probably DIF F ERENTIAL REFRIGERATION 
would not stop the compressor. In using mercury pa Sg me! cod 
However, with a three way valve, if manometers for 4 r : 
the low side pressure tapping should checking the opera VALVE FOR Uf 3 ven COCKS 
inadvertently be closed, full high side tion of differential VENTING OR 4 
pressure would immediately be pressure switches, it alae 1 | rap rionaa 5 | 
. ° a 
transmitted to the low side connec- is necessary to con- 4 | 
tion of the differential pressure vert pounds per bord | 
| 
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valves or enlarged sections at the 
top which will prevent mercury 
from leaving the instrument on too 
large a pressure difference. 

When preparing to read a ma- 
nometer, the three way valve in 
Fig. 4 should be so adjusted that 


-~>—_—__——_-+ 
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the bypass between the high and 
low sides will be open, thus equaliz- 
ing the pressure. After the valves 
ahead of the manometer have been 
opened, the bypass connection 
should be closed slowly so that the 
mercury will not rise too fast in the 


manometer. In this way the mo 
ment of the mercury can be ¢ 
trolled, and stopped in time if 
pressure difference should be 

great. However, even though 

movement of the mercury can 
controlled by means of the by; 
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TABLE 7 


MINIMUM STRAIGHT LENGTH OF PIPE REQUIRED 
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ORIFICE t 
TABLE 8 


MINIMUM STRAIGHT LENGTH OF PIPE REQUIRED 































































































































































































ON UPSTREAM SIDE OF ORIFICE ON UPSTREAM SIDE OF ORIFICE 
2. 
Orifice Nominal Pipe Size — Inches Orifice Nominal Pipe Size — Inches 
Diameter Diameter — 
Inches 2 | 2-1/2 3 s 5 6 2 10 12 Inches | 2 2-1/2 3 4 5 . 4 10 
—— + -— —-- + — 
5/@ | 1*=0" 5/8 | 1-6 
3/4 1-0 | 1'- 3” /k 1-6 |1'- 9 
7/8 1 -l 1-3 7/8 1-6 1-9 
1 1*=2"] 1*- 3" ] 1'= 6" 1 lt 8" | 1'- 9* | 2*- 2" 
1-1/6 | l -h fl -4& [1-6 1-1/8 1-11 le-ll | 2-2 
1-1/4 | 1-7 J 1-5 1-7 | 2%- Oo l-1/4 2-4 |2-+2 /2-+2 | 2*-11" 
1-3/8 |} 2-0 |} 1-8 [1 -+7/2-0 1-3/8 2-10 |2-5 |}2-+4 |2 11 
1-1/2 L*a32? | Bte 9 | 2%= OF 1 2% 6 1-1/2 2%-11" | 2% 6" | 2-12" | 3°- 7 
1-5/8 2-5 [1-10 |2-+-0 |2-6 1-5/8 3-4 }2-10 | 2-1) 3-7 | 
Ve 2-11 2-1 2-1 2-6 1-3/4 } 3-11 3-2 3-0 3-7 
-7/8 2-4 |2-+2 2-6 1-7/8 } 3-7 3-2 3-7 
2. 2%-10" | 2 4* | 2°- 6" | 3. oO” 2 late ar] 3%- 4" | 3-7 4*=4"| 
2-1/8 3-h | 2-5 |2-+7413-0 2-1/8 4-71,3-8 3- Bl &-k | 
2-1/4 2-9 2-8 |3-0 2-1/4 4-0 | 3-10 & 
-3/8 2-11 [2-10 [3-0 2-3/8 ey 6. 8 oe 
| | | | | | 
2-1/2 | 3% 3” |] arena" | 3r- 2" | Gre OF 2-1/2 b'-10" | &t= 27] Btu") 5 t~ Or] 
2-5/8 } 3-9 |3-0 |3-2 [4-0 2-5/e | $-4 [4-6] 46-5] 5 - 
2-3/4 he 3 3-2 723 [k= OC 2-3/6 5 -10 h-6}]64-7| $- | 
2-7/8 13-5 [3-4 |e -0 2-7/8 | }$-21/4-9|] 5- 
3'= 77 1] Be 6 | Ate OF] 5-1" 5 | 1St= 6] Stal") S*- OF] Pe | 
-1/4 | a ® 3<10 14-06] §$ <3 3-1/4 | 6-64 | 68); 5-9|)7-4 
3-1/2 15-6 [4-3 [4-2] 5-1 3-1/2 7-7) 60-5] 5-11) 7-4 
%-3/h 15-0 in ohh 9 <8 1 Oo. 3-3/4 | | j Fea 16 63 & 8 . 
| | | | | | ; 
| | sr-20" | ge= ae] Sena] 6r- 2° a ae ee ae Pe 
b-1/4 | 6-10 |/& -11 | 5-2] 6-1 b-l/e | | D393 17-5175) 6-8 : 
4-1/2 | | 5-51 5-6} 6-1 b-1/2 | }8@-1!17-+7/ 8 t 
4-3/4 5-9} 5-6] 6-1 b-3/6 e* 25 Ess : 
- 6*%- 8° 5'-8"] 6*- 2” 5 | | 9%. 8-| BR’. SF 
$-1/2 | | | 8-6] 6-6 | 6-5 5-1/2 | 1l-9 - 
5 | | 7-6 | 6-11 6 | ll - 
6-1/2 | | 9-117-7 6-1/2 } | 12 -1 
- 11'-2"| 8'= 6 7 }1S*~ 2 
7-1/2 10-0 7-1/2 
’ 2 .. | | | 1-9 - | j 
“Ma | ee a | 2a vee 
Note: If a double elbow is also used on the downstream side of the orifice, 
the downstream pipe length shell be made equal to the upstream 
length. o 
L L j 
| — -+>—_—_— 
| } {+ 4 —} ‘ : 
_———— ORIFICE T INCREASER ORIFICE = i 
TABLE 9 TABLE 10 ; 
MINIMUM STRAIGHT LENGTH OF PIPE REQUIRED MINIMUM STRAIGHT LENGTH OF PIPE REQUIRED ‘ 
ON UPSTREAM SIDE OF ORIFICE ON SIDE OF ORIFICE - 
; 
Orifice Nominal Pipe Size — Inches Orifice Nominal Pipe Size — Inches - 
| Diameter Diameter —— i 
Inches 2 2-1/2 3 4 5 6 8 10 12 Inches 2 2-1/2 3 4 5 6 8 1 ! ; 
5/8 2'- 9 5/8 1'-0" f 
Ve 2 -1l 3'-4" 3/u 1-0 | 1'-3" ; 
7/8 3-2 13 -6 7/8 1-1 | 1 -3 | 
1 3". 5” 3°'-8" | hte 3 | 1 1*-3" 1*-3" 1’. 6" | 
1-1/8 |3-9 |4-0 [4-5 | 1-1/8 1-5 |} 1-5 |1-6 
l-l/o [4-3 | 4-3 | & = 8 | St 5” 1-1/4 1-8 | 1-7 [1-7 | 2% 0” 
1-3/8 |& -10 | & -8 | & -10 5-7 1-3/8 l-elk |} 1-9 [1-9 |2-0 
1-1/2 5t<2" | 5*- 1"] 5*-10"| 6r- 9” | 1-1/2 2%-1" | 1°-21" | 2%= OF] 2°. 6" 
1-5/8 §-9 |5-6|6-+0] 6 -11 1-5/8 2-3 [2-1 |2-1],2-6 
1-3/4 6 -6 | 5 -11 6-4] 7-1 1-3/4 2-7 |2-+64 [2-2 2-6 
1-7/8 6-5 16-7) 7-3 | 1-7/8 2-7 ]2-4])2-+6 
2 7t= OF] 6-10") 7te PH] Bre 4” | 2 2*- 9° | 2%= 6*] 2*= 7 | 3°-0" 
2-1/8 7-8/7+317+9/8-6 2-1/8 3-2 [2-81 2-8 53-0 
2-1/4 7-71 8-+0/)8-9 2-1/4 2-11 | 2 -10 | 3 -0 
2-3/8 | 8-1) 8-2/);9-+0 | 2-3/8 3-2] 2-11 3 =3 
| 
2-1/2 | | 8t= 7] B= 7] Gt= 2") 1010" 2-1/2 3% 5") 3%~ 2" | 3%-2" |= 0” 
2-5/8 9-2] 8-10} 9-5/11-0 2-5/8 3-7] 3-+6 13-3 j4-0 
2-Vb | 9 -ll 9-3/1/9+7/11 -3 2-3/4 3-11 3-5 3-5 14-0 
2-7/8 | 9-8/|9-10/11 -6 2-7/8 3-9 13-6 [4-0 
3 | l0t= 17) 10%= A") ll*= BF) 13'= 6” 3 Brel" | 3-9" [at OF} 5t- 1" 
3-1/4 ll = 3 J12 - 1/12 = 2 [13 -22 3-1/4 b-5 [Re -2 [fe -1] 5-1 
3-1/2 | 12 - 8 /12 -11 | 12 - 6 |14 + 2 3-1/2 5-0 |}4-7 le-&] 5-1 
3-3/4 | 12 -11 |13 - © |14 = 8 | 16"- 3” 3-3/4 $1 [4-8] 5-1 
4 Lg*= 27) 13% 9"/15'= 1") 16"- 7” 4 Sta7 59%s BE S*e 2% 
b-1/b 15 -7]/16 - 6 [15 - 8117-0 b-1/4 6-2) [15-3531 3°5 
4-1/2 15 - 3 |16 -1/17- 5 4-1/2 5-10] 5 - 6 
4-3/6 16 - 2 |16 - 7 |17 -lle 4-3/4 6-6] 5-1) 
. 
17*= 37/17"= OF} 1e'= 4” 5 6'-10"] 6'- 3” n 
5-1/2 19 -10 |18 - 8 J19 - 5 5-1/2 7-10) 7-0} 6 
6 20 - 5 |20-7 6 . Sit - 
6-1/2 22 - 8/22 - 2 6-1/2 9-0 
7 25%= 7123'= 9” 7 10*- 1"| 9 
7-1/2 25 -10 7-1/2 1¢ 
a 28 - 3 8 11 
8-1/2 31-2 8-1/2 moe 
— 7 
. - » 049° 
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valve, a manometer should never be 


used without some means of pre- 
enting mercury from being forced 
over into the piping system. Once 
nercury settles in nonferrous pipes, 
it is almost impossible to remove it 
nd leaks are almost certain to oc- 
cur in the future. 

If a manometer is permanently 
nstalled, it can be used as a flow in- 
licator. To keep the permanent 
pressure loss across the orifice low 
it is used for protection 
gainst flow failure, the pressure 
lrop at the maximum flow should 


when 


eenerally be small. Consequently in 
this case the difference in the mer 
urv levels in the manometer will 
e small even for the maximum flow 
Nevertheless, 
even a small difference of, say, 4 or 


through the orifice. 


5 in. can be used to obtain a fairly 
good idea of the quantity of liquid 
For 


more accurate results, smaller ori- 


flowing through the orifice. 


fices must be used with greater 


pressure drops which will give a 





larger deflection of the mercury 
However, with small orifices the 
oermanent pressure loss will be 





rreater than with large orifices. 
The data in Table 2 are more than 
wccurate enough for designing ori 
differential 
These data are also accu 


ices for 


pressure 


switches. 











of water flowing through the orifice 
to be computed under different pres 
sure drops. However, in preparing 
was taken of 
the variation in the flow coefficient 
of the orifice with the quantity of 
water flowing through it. 


Table 2, no account 


Because 
of this, the flow computed by means 
of the data in Table 2 will not be as 
accurate the the 
orifice coefficient been 


selection of 
had 

based upon the Reynolds number 
For 


as if 
flow 
information this 
ASME 


Measurement 


further on 


point, see the 
entitled Flow 


Other Liquids 


It frequently is desirable to pro 


publication 
1940 


tect brine circulating systems 


against flow failure. For this pur 
pose, the differential pressure switch 
and orifice unit is also a most satis 
factory method 
The orifices for brine are sized in 
exactly the same manner as for wa 
the 


drop corre 


ter. As was the case for water, 


maximum pressure 
sponding to the maximum flow can 
be selected from Table l, 


published 


last month. The values in this table 


are independent of the specific grav 
ity of the liquid 
Inasmuch as the values in Table 
































2 are also independent of the Spx 
7 ‘ate enough to enable the quantity cific gravity of the liquid, this tabk 
1 can be used for selecting the 
-»_—____———_—_— + orifice in exactly the same 
P — ii manner as for water. As can 
, Ve RIFICE 
ie alin oe t he seen from formula 2 
240 
MINIMUM STRAIGHT LENGTH OF PIPE REQUIRED (p. 349, June 
ON UPSTREAM SIDE OF ORIFICE H ~P \ (" ) { h ( 
, ~ a 
rifice Nominal Pipe Size — Inches , . , 4 le 
oo rae sig ——— values of Z ce 
Leneter t ; y — , : T : 7 : ; T : T ( ( 
— iin A ee a a pend upon the 
s/a 3'. . | | _ 
" 5 = Sate | specihnc gravity 
2 o & « | | a . . 
' : | ot the liquid 
' 1-1/8 | & - ¢ 4 - y | 5 - 4 4 | However, once 
é acs tle iS Gack treed the values of Z 
% } 6t= 4" - 39 7° g'- 1°] , . 
: = /8 >= 1 a ; 3 al have been com 
19/8 Sites t i nailer | puted by means 
: u"| 9t= 4] 10"= 2°] of formula 2, us 
8 af >= 6110 -& | 
r - 3 | 9-10 |10-7 ing the proper 
2-3/8 -0/]10-9 dn : 
“a * et Foe specie gravity, 
2-5/8 may 4 iC - 9/11 - , 13 - 3 ; > —~hce “e 
a = i -aju-s 13-8 the orifice can 
2-7/8 —o° 7 wi eB} [29 023 then be selected 
s<i/ q 10 |13 - elas = > 136 Ul from Table 2 
3-1/2 -9]16 - 6115 - 2 ]17 - 3 , 
si lis -10 113 - 8117 - 9 -8 Because for a 
| . - 
‘ 17"= 67] 16"=- 87/16'- 2°] 20'-2" yPiven rate ol 
b-1/e | |19 - 6 |17 - 6 [18 -20 | 20 -8 > . 
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4-3/4 | 19 - & jeVv - . 2 ‘ 
lene. efasv.ce GOP varies di 
« ; | | | 1 1 20 : 9 22 “2 I ir s 1 
P te | | ao ie - 31S. rectly as the spe 
-1/2 28 - 0 | 26 -6 th : ; ‘ 
| | | cihe gravity, it 
7 31°-10*] 28°- g e ’ 
Iai /2 ul <5 will be found 
: 35 = . . 
8-1/2 | } a | eee) . % 38 -9 that for a given 




















Heatinc, Preinc & Am Conprriontine, Jury, 1942 








' 
Symbols | 
widtl it orihce edge, 1 at : 
Fig. 1; 
D outside diametes 
D orifice diamete 
h = manometer reading, i ris 
] distance trom downstrear 
of flange to « \ tre 
sure tapping, 
L,, = distance from upstrean 
flange to upstrean 
tapping, 1 
p pressure drop a 
maximum flow 
(Re) Reynolds numl 
§ specif gravit 
wate! ] 
thickness of orifice { 
“ = viscosity centip 
Ww weight of liquid flow 
min ; 
7 ifice stant 
pressure drop smaller orifices w 
be required when using brine and 
other liquids heavier than wate 
[he permanent pressure loss du 
to the orifice when brine is being 
circulated can be estimated by meat 
of the data in Table 3, which ar 
used in exactly the same mann 
as for water. 
No doubt ior many LPP 
other than refrigeration and air 
ditioning, protection against flow 
failure by means of the orifice and 
differential pressure switch would 
be highly valuable. The data offered 
in this article will make it possible 
for the reader to select and install 
orifices and differential pressur 
switches for almost any liquid an 
any type of system likely to be et 
countered in practical engineering ; 
work. However, a word of cautio1 
is needed in applying Table 2 
These data should not be used 
when the Reynolds number is less 
than approximately 100,000. The 
computation of the Reynolds num 
ber in this case is based on the dian 
eter of the orifice * not on the dian 
eter of the pipe 
W 
(Re) 379 
Dou 
Reynolds numbers for most 
liquids commonly used in engineer | 
ing applications, except oil, will | 
usually be greater than 100,000. For 
data on orifice coefficients for 
' 
. 


smaller Reynolds numbers, consult 
the ASME publication, Flow Meas 
1940, 
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Dormitories for War Workers 
To Have Forced Warm Air Heating 


FPHA Developing Duration Dormitories of 
Temporary Nature to Provide Essentials of 
Housing for Wartime Workers 


“DURATION DORMITORIES,” 
rary in structure but providing the 
accommodations essential to the 
health and welfare of war workers, 
are being developed by the Federal 
Public Housing Authority as part 
of its war housing program. These 
self-contained dormitories are 
planned for a twofold purpose—(1 ) 
to promote the worker’s productive 
efficiency and increase the output of 
war industry plants, and (2) reduce 
the use of critical war materials to 
a minimum and provide a solution 
to the growing transportation shor- 
tage resulting from the restrictions 
on tires, gasoline and automobiles. 
for the comfort and 


tempo- 


Essentials 
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efficiency of the workers to be pro- 
vided in these dormitories include 
proper food to maintain physical 
and mental capacity, quiet sleeping 
rooms, medical examination and 
care, and recreational activities. 

Each dormitory is composed of 
from two to four sleeping wings, 
with a sanitary center with lava- 
tories and showers. Short passage- 
ways connect the sleeping wings 
with other parts of the dormitory. 

The designs of these dormitories 
will be governed largely by the ter- 
rain of the sites. On level sites, a 
T shaped, three wing type can be 
used. On sloping sites, a two wing 
type is more adaptable. 
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The basement of the  sanitar) 
center contains the heating for th 
whole dormitory unit. Shortages ot 
pipes, radiators, and boilers suggest 
the use of a forced warm air fur 
nace, which is largely masonry wit! 
metal grates, and nonmetallic ducts 
the FPHA says. Operation is most 
efficient if air travels equal dis 
tances in every direction; this di 
tates placing the furnace in the ce: 
tral building, and also calls 
wings of equal length, maximun 
about 144 ft each, according to t 
FPHA. 

Ducts from the furnace are placed 
above the ceiling of the corridot 
supplying the rooms on either sic 
with warm air. 


space beneath the floors is enclosed 


and insulated to form the retur 
air duct. 
are heated and feet are kept war! 


—— 








The entire craw! 


By so doing, the floors 
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FLOW OF SOLIDS IN PIPING 


SUMMARY—Knowledge of the flow 
characteristics of muds, sludges and 
solids in solution is needed in many in- 
dustrial wartime processes, in oil well 
drilling, paper making, water treatment, 
sewage treatment, dredging, ete. Equa- 
tions are presented here from which the 
pipe friction losses necessary to design 
the piping and select the pumping equip- 
ment may be computed for the flow of all 
types of such materials commonly en- 
countered in practice. The equation for 
plastic flow is not original with the 
authors, but the equations for critical 
velocity and turbulent flow are presented 
for the first time, as far as is known . 

In a second article, measurement of the 
sludge constants will be discussed, and 
examples showing the practical applica- 
tions of the equations will be given. . . 
The authors are, respectively, professor 
of sanitary engineering, and research as- 
sistant in civil engineering, at the Uni- 
versity of Illinois. 


PIPING ENGINEERS are frequently 
faced with the problem of designing 
pumping equipment and pipe lines 
for conveying muds, sludges or sus- 
pensions. Knowledge of the flow 
characteristics of muds, sludges or 
suspensions is needed in oil well 
drilling, paper making, water treat 
ment, sewage treatment, dredging 
and numerous process industries. At 
present, pipe friction loss determina- 
tions for the flow of sludges or sus- 
pensions are based upon empirical 
formulas or arbitrary assumptions 
resulting from experience in con- 
veying the particular sludge or sus- 
pension in question. 

It has been noted by previous 
authors [see references numbered 
1, 2, 3, 4, 5 and 6] that for a sludge, 
two types of flow exist similar to 
the laminar and turbulent states of 
flow in the case of a true liquid. 
It was noted that in laminar 
flow Poiseuille’s equation, used for 
true fluids, did not apply to the 
flow of sludge, but that for turbulent 
flow the same laws applied to sludge 
flow as applied to true fluid flow. 
It was also noted that in the case 
of sludges, plastic or laminar flow 
changed to turbulent flow at a more 
or less clearly defined velocity, called 
the critical velocity. For the purpose 


; 


of the present discussion the type 
of flow which occurs below the crit- 
ical velocity is termed plastic flow 
and the type of flow occurring above 
the critical velocity is called turbu- 
lent flow. 

There has been a marked scarcity 
{ data in the literature dealing with 
he flow of sludges in pipes from 


Practical Data on Pumping and Piping 
Sludges, Muds and Suspensions in Indus- 
trial Wartime Processes .. By H. E. Babbitt 


and D. H. Caldwell 


which formulas applicable to all 
types of sludge flow problems might 
be deduced. Bingham [reference 6] 
developed an equation for plastic 
flow in capillary tubes. Although 
the flow of sludge in pipes larger 
than capillary tubes has been found 
to follow Bingham’s equation over 
certain ranges, in turbulent flow the 
Bingham equation no longer applies. 
The purpose here is to present 
equations from which pipe friction 
losses may be computed for the flow 
of all types of sludges commonly 
encountered in practice. The equa 
tion for plastic flow is not original 
with the authors, but the equations 
for critical velocity and for turbu 
lent flow are presented for the first 
time, as far as is known. All equa 
tions have been verified by tests per 
formed by the authors and by tests 
reported in the literature. 


Plastic Flow 


For a clear understanding of the 
characteristics of plastic flow it is 
necessary to distinguish between 
viscosity and plasticity. Viscosity 
is the measure of the resistance to 
flow or deformation of a fluid. The 
rate of deformation is proportional 
to the deforming force. Plasticity 1s 
the property of a substance which 
enables it to be continuously and 
permanently deformed in any direc 
tion, without rupture under a stress 
exceeding the yield value. 

Fig. 1 represents viscous flow and 





Sheoring Stress 














° Velocity of Flow 


Fig. 1—Representation of viscous flow 
and plastic flow 
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plastic flow. Curve I represents the 
flow of a true liquid; the slope of 
the line is proportional to the co 
efficient of viscosity. Curve II rep 
resents the flow of a true plastic 
The apparent viscosity of the plasti 
at any point 4 on curve II, if meas 
ured in the usual way for liquids, 
is proportional to the slope of the 
line OA. It is evident, theretore, 
that the apparent viscosity is not 
constant for different velocities and 
stresses. It is seen that two differ 
ent velocities, such as A and BP in 
the figure, correspond to entirely 
different viscosity lines OA and OB 
the slopes of which are proportional 
to the apparent viscosity. It has 
been found in our investigation that 
the flow of sludge follows the type 
of flow illustrated by curve II. It 
is concluded, therefore, that sewage 
sludge and clay slurries are true 
plastics. 

In reference 1, an equation has 
been shown representing the flow 
of plastic material in a circular pip 
Ry? rewriting it and omitting a 
térm, this equation may be written 
das follows: 

gD ' 


5 


( Note—The term omitted results 
in an error of 5.9 per cent when 
ty/t, = 0.5, and 1.8 per cent wher 
Ty/T; 0.4). 

Bingham has shown |[referenc: 
6] that the coefficient of rigidity » 
and the yield value r, are indepen 
dent of the characteristics of meas 
uring apparatus and depend only 
upon the nature of the sludge*. Bot! 
of these facts have been corroborated 
in our investigation. On this basis, 
if a graph is plotted with the shear 
at the pipe wall +r, as ordinate 
against eight times the velocity di 
vided by g times the diameter 
(SV gD) as abscissa, the slope of 


*A discussion of the various factors affecting 
the yield value and the rigidity is giver 
Bulletin 319 of the University of Illinois Eng 
neering Experiment Station, entitled Lamina 


Flow of Sludge in Pipes with Special Refer 
ence to Sewage Sludge, by H. | Babbitt ar 


D. H. Caldwell 
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Fig. 2—Graphical representation of equation 1 and complete equa- 


tion from which it is obtained 


the resulting line will represent the 
coefficient of rigidity »; and the in- 
tercept of the line on the r, axis will 
be 4/3 the yield value. The one line, 
therefore, represents the flow of a 
given sludge in a pipe of any diam- 
eter. A graph of this type, illustrat- 
ing equation 1, is shown in Fig. 2. 
The error in neglecting the last 
term of the complete equation from 
which equation 1 was re-written, is 
thus shown graphically. 

For industrial piping, and with 
sewage sludges, clay slurries, and 
drilling muds as the flowing mate- 
rial, equation 1 will yield accurate 
results within the limits of experi- 
mental error in determining the 
yield value and the rigidity of the 
sludge. This equation can be writ- 
ten in another form which may be 
more convenient in certain cases, as 
follows: 


H Ty nl’ 
an rede SO 
L 6pD gpD” 


Equation 2 has been checked by 
experiments in our investigation, 
and by using tests reported in the 
literature. It was found that the 
flow of sewage sludge and of clay 
suspensions follow closely the theo- 
retical equation for the flow of a 
true plastic in circular pipe. It was 
also noted that both the yield value 
and the rigidity of the sludge are 
independent of the pipe diameter ; 
this corroborates Bingham’s assump- 
tions. 


Critical Velocity 


The critical velocity for sludge 
flow will be considered as that ve- 
locity below which the friction loss 
is directly proportional to some 
power of the velocity between 1.7 
and 2.0. 
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It has been 
found that by 
using an “ap- 
parent viscos- 
ity” in con- 
nection with 
the Reynolds 
number _ that 
the critical 
velocity range 
may be ex- 
pressed by the 
following two 
equations. 
For the lower 
critical veloc- 
ity, below which the flow is always 
plastic, the equation is 


/4 Ad 48 





i" Daw 
1000» + 1000 a4 -- 
3000 





Ve =— —— 


Dp 


and for the upper critical velocity 
above which the flow is always tur- 
bulent the equation is 


i; 
1500n + 1500 r+ eoneepanednoen 


Dae: ity +nntneneriniinriintempentoncdinnimniiaiiannatiies 


Dp 


The range between the lower crit- 
ical velocity and the upper critical 





Symbols 


D = diameter of pipe, ft; 

f =friction factor in equation 1; 

g = acceleration due to gravity, 
ft per sec per sec; 

H = difference in static head between 
two points in a pipe, ft of 
flowing substance ; 

L = length of pipe, ft; 

(Re) = Reynolds number, DV p/u, di- 
mensionless ; 

V = mean velocity of flow in pipe, 
ft per sec; 

V. = critical velocity, ft per sec; 
Vie = lower critical velocity, ft per 
sec [(Re) = 2000]; 
Vue == upper critical velocity, ft per 
sec [(Re) = 3000]; 

uw = coefficient of viscosity, lb per 


sec ft; 

” = coefficient of rigidity, lb per sec 
ft; 

p= density of flowing substance, Ib 
per cu ft; 


T, = shearing stress in a flowing ma- 
terial at the boundary or pipe 
wall, Ib per sq ft; 

T, = shearing stress at yield point of 
plastic material, called yield 
value, Ib per sq ft. 


.[3] 





velocity represents a region of | 
certainty as to whether plastic 
or turbulent flow will exist. 
parently the exact value of the c: 
cal velocity is controlled by 
roughness of the pipe. 

An equation for the critical ve! 
ity involving the roughness of 
pipe is 

f D’ ry pg 


Sn + a|/ a+ _— 





e 


where f is the friction factor 
Fanning’s formula 
2fLV" 
pee ee 
Da 
Solution of this equat 
must be done by success 
approximations. The « 
parison between observ 
and computed values of 
critical velocity shows close ag 
ment when the roughness of 
pipe is accurately known. 
To check the validity 
equations 3, 4 and 5, tests 
were made with various types 


-(4] of sludges to observe the cri 


ical velocities together wit! 
the values of the yield value, r,, and 
the rigidity, 7. The results of thes: 
tests, together with observed and 
computed values of critical velocity 
taken from various tests reported 
the literature, show a high degree 
correlation between observed 
computed values. 


Turbulent Flow 


It has been found mathematical! 
and experimentally that for any pip: 
a plot of the friction factor, f, 
equation 6, against the Reyno! 
number, as shown in Fig. 5, wil! 
show friction losses resulting fro 
the flow of any liquid through ai 
pipe or pipes, provided the roug! 
nesses of the various pipes are <\ 
namically similar. To determin 
friction factor for any pipe by 
use of such a chart the line | 
used should represent the 
relative roughness as that of 
pipe to be used. Since the 
correlates all factors affecting 
it would be desirable to be ab! 
plot the flow of all types of slucg 
on a similar diagram. This can | 
done provided a constant can 
found for the sludge similar to t! 
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ever, that for 
very rough 
pipes or tor 
very high ve 


locities in 


pipe S 


smooth 


Fig. 3—Diagram of sludge flow apparatus the exponent 

coes become 

viscosity of a liquid. It has been two, indicating that flow is wholl; 
found, in our investigation, from the turbulent and that frictional losses 


results of about 900 tests using eight 
different sludges, that the viscosity 
of the dispersion medium of the 
sludges tested can be substituted for 
the viscosity of the liquid in the 
Reynolds number, and a friction 
factor chart constructed which will 
be approximately the same as the 
obtained for a_ liquid. Al 
viscosities of the dis 


chart 
though the 
persion media in the sludges tested 
are closely equal to that of water, 
it is possible that similar results 
with 
media of higher viscosities. 


might be secured dispersion 

The use of the viscosity of the 
dispersion medium in place of the 
viscosity of a true liquid in the 
Reynolds number is 
when it is recalled that in turbulent 
flow the frictional due 
essentially to impact losses which 
depend only on density and velocity. 
The presence of suspended particles 
increases the density of the material, 
but in no way affects the basic vis- 


reasonable 


losses are 


osity of the dispersion medium. It 
is the viscosity of the dispersion 
edium which relatively 
hin layer of material to move in 
laminar flow along the walls of the 
pipe while the material in the center 
the pipe is flowing turbulently. 
the flow of true liquids the thin 
layer at the pipe wall is called the 
It is due to the 
boundary layer that the exponent of 

e velocity factor in the common 
hydraulic formulas is not two, as 

uld be expected if the flow were 
holly turbulent. It is found, how- 


causes a 


boundary layer.” 


are due only to kinetic energy im 
pact losses, the boundary layer hay 
ing been reduced to zero thickness 


The most complete summary of 


| 
\« 


available pipe flow data has been 


prepared by Emory Kemler and 


friction factor dia 
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Pigott 
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gram by R. J. S. 
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Experimental verification of plastic flow equation 
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ber and the curve representing the 
type of conduit to be used, the cor- 
responding friction factor f, is found. 
The total head loss is then computed 


by means of equation 6. 


It is to be noted that for high 
friction factors a relatively large 
error in determining the viscosity 


of the dispersion medium will have 
but slight effect on the value of the 
friction factor, and that the mag 
nitude of this effect is less than that 
resulting from a slight error in the 
assumption of the pipe wall rough- 
ness. 

In order to determine the rough- 
ness of the test pipes in our appar- 
runs were made with water in 
head loss, 


atus, 
which the velocity of flow, 
and temperature were 
served. Results of these runs 
shown on the friction factor 
nolds number chart of Fig. 6. 
friction factors for the 1 in. 
2 in. pipes are on the line predicted 
for the commercial black steel pipe. 
The 3 in. pipe has slightly smaller 
friction factors than the 1 in. and 
2 in. pipes, indicating a smoother 
The % in. pipe was no- 


density ob 

are 
Rey- 
The 


and 


interior. 
ticeably rougher and the friction fac- 
tors were found to be correspond- 
ingly higher. 

Fig. 7 is the friction factor chart 
correlating all data on the turbulent 
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constructions roughly illustrated in 


the sketch. 


ow of sludge taken in our investi- 
vation. On comparing this figure 
vith Fig. 6, 
rom the same pipes using a true 
that the 
wreement between the two figures 
Friction 


which was obtained 


uid (water), it is seen 


s good. factors obtained 
rom the sludges are, as a whole, 
slightly higher than those obtained 
‘for water. This fact might 


been caused by some corrosion oc 


have 


curring in the pipes during the tests, 
which extended over a six month 
period. The agreement, however, is 
vithin 5 per cent, which is within 

e degree of precision of the de 
termination of the roughness of the 
pipe. 

From the results of these tests it 
has therefore been assumed that the 
rdinary friction 
be used for computing sludge flow 


factor chart may 
friction losses in pipes as long as 
To determine 
whether the the 


critical velocity should be computed 


the flow ts turbulent. 


flow is turbulent 


by means of equation 5 
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Table 2 


How Can I Figure the Heat Transfer 


Coefficients for These Walls? 


\ SUBSCRIBER to HPAC asks for 


advice on calculating the heat trans- 
mission coefficients for the two wall 


The answers have been 
prepared by Paul D. Close, technical 


secretary of the Insulation Board 


Institute, 


Case 1—The air space conduct 
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Comparison of Computed and Observed Values of Critical Velocities 
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construction that would generally be 
used in practice as there is 1 
vantage Irom ( eat resi ct 
standpoint of a 20 ir space ove 
ance of 1.10 Btu per hr per sq ft a 1 in. air space lo be stri 
per F is for thickness stated or used correct, different air space con 
on construction, not per 1 in. There tances should be used upw 
fore, this value would be used for and downward heat flow throug 
the entire 20 in. air space rather horizontal surfaces 
than on a per inch basis and the co Case 2—The conductar of 4 
efhcient of transmission (U’) for the hollow tile as given in the ASHV] 
construction involved, for still air Guide is 1.00. The resistance of th 
on both sides, using factors from the 4 in. of hollow tile would, of cours« 
ASHVE Guide, would be be 1/1.00. The coefficient 


l 
] ; l 6 0.5 1 
4 r , n 
1.65 12.0 1.10 0.30 3 1.65 
l 
0.044 Btu per hr per sq ft pet 
22.53 F temperature difference. 
This, of course, is not a type of 
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The once-through assembly line method is used in this paint shop. 
in the ceiling through which the 





Note the wire filters 
air is drawn downward through the grille work in the floor 


AIR FILTERS COVER ENTIRE CEILING 
OF PRODUCTION PAINT SHOP 


STRAIGHT LINE production methods 
are used at the recently completed 
paint shop at one of the Westing 
house Electric works. Switchgeat 
panels and switchboards are brought 
in for painting on flat top trucks 
that run on tracks from the assem 
bly aisle through the paint shop and 
on out to the shipping floor. 

A special feature of the 70 ft by 
25 it by 15 ft booth is the method of 
handling the clean ventilating air. A 
downdraft system is used whereby 
air from outside the booth is drawn 
through the ceiling. The air is 
cleaned as it passes through 180 wire 
mesh washable filters, each 20 by 20 
by 2 in. thick, covering the entire 
ceiling area. Paint spray in the room 


vee 


is carried downward with the air 


1 


428 


through open grille work in the floor 
and is deposited on a water surface 
in a pit covering nearly the area of 
the floor. The water in the pit is 
recirculated by four pumps. Make 
up water is supplied to retain the 
proper water level. 


The air drawn downward through 





the floor erille 1S expelled te 
shop by four fans, each driven | 
15 hp motor. Total air exhauste 
about 200.000 cfm. 

Finishing touches are given to compli 


cated switchboards and switchgear pane! 


in a new production paint shop. Th: 


units are moved in from the assemb! 
aisle on small flat cars. 
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Booster Triples Capacity 
of 36 Year Old Boiler 





Pump for 






Steam Space 
Main Boiler 








Recirculation (J 
of ht 
Boiler Water | 

















Fan for Blowing Booster 
Room Air into Combustion 
Booster Boiler Inner Casing Tubes Chamber 
This Passage for Air Serves as 
Preheating Chamber 
SUMMARY A forced recirculation booster. All combustion takes place 


booster unit, little larger than a domestic 
furnace, jumps the capacity of a boiler at 
the New York department store of B. Alt- 
man and Co, from 250 to 850 hp. De- 
tails of the installation are shown in 
the sketch. The exposed pipes leading 
to the steam space of the main boiler, 
ordinarily insulated and of slightly dif- 
ferent construction, are exposed here for 
lesting purposes. . . . This article is 
reproduced by permission from the Inco 
Magazine, issued by the International 
Nickel Co. 


WHAT SEEMS in these days of ex- 
cessive demands on power plants 
the answer to a power engineer's 
prayer is a booster unit that has 
been found to perform some near 
miracles. It has been found, in one 
case at least, to increase the power 
output of a 36 yr old boiler from 
250 to 850 hp. 

The unit, designed by the late W. 
D. LaMont, a former naval officer, 
originally was intended for marine 
To date its chief appli- 
cations, however, have been on land, 
ne of them in the New York de- 
partment store of B. Altman and 
Co 


urposes. 


Boiler water is drawn from the 
lrum of the boiler at a constant 
rate of 85,000 Ib per hr and pumped 

rect into tube coils in the wall of 

e combustion chamber of the 


Hot exhaust gases 


from this chamber pass into what 


in this chamber 


once was the combustion chamber of 


the old boiler at a temperature of 


approx.mately 1800 F. Thus the 


main boiler becomes what actually 
is a waste heat unit. 

The recirculated water from the 
boiler is heated in the coiled boiler 
tubes of the booster where about 25 
per cent is formed into steam. This 
steam, with entrained water, is then 
passed into the steam space of the 
main boiler. From this point the 
hot exhaust from the booster, forced 
by fan into the boiler, takes over 
the task of transforming the water 
in the boiler into steam for the 
power plant as a supplement to the 
steam from the booster. Exhausted 
steam is condensed and passed back 
for another recirculating cycle. 

The fan forces room air between 
an inner and outer casing surround 
ing the booster’s combustion cham 
ber. This preheats the air as it 
flows into the chamber. 

The value of the boiler booster 
lies in the speed with which it trans 
fers heat to the water during the few 
seconds that the water flows through 
the tube coil in the firing chamber. 


eaTinc, Preinc & Am Conprrioninec, Jury, 1942 





Since the naked tube coil must be 





exposed directly to intense heat 
only a material with high strenet! 
and exceptional resistance to el 
vated temperatures can be uss 

Furthermore, since even a thin c 

ing of scale or oxide, or corrosio1 
products seriously slows down the 
rate of heat transfer, it is imp 

tant, therefore, that the tube mat 
rial resist corrosion by fuel gas« 


heat, and boiler water and ret 
7, 


its clean surface and fast heat tr 
fer rate. High nickel-chromiu 
loy tubes were woul d to iy rhe 


\bilit + ¢} hia! " 
Wily © ie fiig nic Ke 


chromium allov to retain its hig 


answer 


physical prope rties al | ig] Lernipx 
tures makes it feasible to desigi 

tube sizes with minimum wall thicl 
ness for fast heat transfer and eco 

omy of metal with adequate safet 

lhis alloy also is used for the cas 

ing, heated 
1000 Ff 
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AIR CONDITIONING SPEEDS 
TORPEDO BOAT PRODUCTION 


Production of P-T torpedo boats 
is aided at a Southern plant by 
conditioning = syste 


which cools the 


OU ton = all 
administrative 
dratting, training, and personne 
nces 

On the top floor of the three-sto 
building is the huge drafting depart 
ment which lays out plans for ea 
boat: on the second floor, the gen 
eral offices and management depart 
ments, purchasing and naval offices 
and on the first floor, a publicity de 
partment, personnel office, and 
group of classrooms for training 
pilots, navigators, and crews 
each of these departments, air co1 
ditioning was essential because 
100 deg summer temperatures an 
90 per cent humidity conditions 
Without air conditioning, according 
to the management, loss of mar 
hours through illness, mistakes in 
would retard produc 
Particularly 


drafting, etc., 
tion of torpedo boats. 
in the drafting room on the top floor, 
exposed to a heavy sun load magni 
fied by a metal roof, was it neces 
sary to provide efficient conditions 
for draftsmen working on blueprints 
and specifications 
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Ventilation of Rotor Casting Department 
Given Special Attention by Motor Maker 


VOLUME OF motor production has 
grown to such an extent at the Re- 
liance Electric & Engineering Co. 
that several additions to the manu- 
facturing facilities have been re- 
quired. Latest to be substantially 
enlarged is the rotor casting depart- 
ment, which has been transferred to 
a building of its own. 

In the casting operation molten 
aluminum at 1250 to 1420 F is 
poured into the press, the mold is 
moved into position, the safety hood 
of the press closed and the hot metal 
forced up into the mold. One press 
is air operated, the other hydraulli- 
cally operated. The casting opera- 
tion takes only a few seconds, but 
pressure is maintained on the mold 
while the fumes are expelled from 
the interior of the press by a blower 
and the metal allowed to chill. 

The problem of securing good 
ventilation for the department was 
given special attention and provi- 
sion made for changing the air as 
frequently as three times a minute, 
if desired. 

A 6 ft by 6 ft ventilating hood, 
equipped with a 10,000 cfm exhaust 
fan, was installed directly above the 
two casting presses. Special vent 
pipes in which are installed motor 
driven: blowers force the fumes 
from the presses up into this ex- 
haust hood, which in turn discharges 
them through a stack. 

Two exhaust fans mounted along 
the wall on either side of the hot 
metal ladles and driven by 1% hp 
motors, are used to remove the ex- 
cess heat during the warm summer 
months when the building doors are 
open. They discharge through shut- 
tered apertures in the steel sash of 
the building’s side wall. 

Fan enclosures, shelves for the 
motors and supporting frames were 
made from sections of steel plate 
and welded together. The vertical 
channels between which the fans are 
mounted are anchored at floor and 
ceiling, but kept separate from the 
walls and steel sash to reduce noise 
and vibration. 

A separate vent line and motor 
driven exhaust blower, discharging 
directly to the outside of the build- 
ing, serve the preheating oven. 

Some of the molds and dies used 
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are rather heavy; there are two 
overhead chain pull hoists to handle 
them. These hoists travel the length 
of the casting room, each providing 
100 per cent coverage of half of the 
area. 

To permit the hoist serving the 
casting presses to pass back and 
forth freely and without interfering 
with the operation of the ventilating 
system for these units, the support 
ing cross member of the hoist was 
placed so that it slips between the 
discharge ends of the vent lines from 
the presses and the opening of the 
ceiling exhaust hood. In operation 
it has been found that the suction 
created by the 10,000 cfm fan in this 
hood is sufficient to carry the dis 
charge from the vent lines across 


the intervening 6 in. between the 
and the entrance to the ceiling hox 
The enclosure of the two alun 
num melting pots was designed wit 
particular attention to obtaini: 
efficient and safe operation, and « 
be readily removed to give access 
the furnaces. Two inch insulati 
was used in the sides of the enck 
ure and 4 in. of insulation in 
tops. These tops were made in ty 
sections to permit only limited ¢ 
posure of the hot metal for such 
erations as adding ingots, skimmi: 
off the slag, inserting the pyromet 
rods, etc. To minimize furthe 
loss of heat the covers we 
equipped with spring seals and 
motor operated to open and cl 


with a positive action 





SUMMARY—tThe rotor casting depart- 
ment of the Reliance Electric & Engineer- 
ing Co. has been enlarged and moved to 
a building of its own. Special attention 
was given to ventilation. There is 
a 6 ft by 6 ft ventilating hood equipped 
with a 10,000 cfm exhaust fan above the 
two casting presses. To permit the hoist 
serving the casting presses to pass back 
and forth freely without interfering with 


the ventilating system, the supporting 
cross member of the hoist was placed 
so that it is between the discharge end: 
of the vent lines from the presses and 
the opening of the exhaust hood, as 
shown in the picture. It has been found 
that the suction created by the fan is 
sufficient to carry the discharge from the 
vent lines across the intervening 6 in 
between them and the exhaust hood 
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Only 90 Days To 


Prepare 


On June 25 the Society’s War Service Com- 
mittee delivered its findings and recommenda 
tions to Secretary of the Interior Harold L. Ickes, 
the Coal and Petroleum Coordinator 

In‘ response to the offer of the Society to make 
its research and other facilities available to the 
government, Secretary Ickes requested the 
Society's cooperation in finding a solution for 
the current fuel supply problem which faces the 
eastern states and the Pacific Northwest during 
the coming winter. 

The members of the War Service Committee 
who presented the report, Chairman B. M 
Woods and W. L. Fleisher, made it plain that 
current surveys must accurately determine the 
amount of fuel (coal and oil) that will be avail- 
able in the critical areas and offered four spe- 
cific methods, which could be progressively ap- 
plied to meet even the most drastic fuel con- 
servation program, and suggested specific meth- 
ods to inform the public promptly concerning 
economic and speedy methods of adapting or 
installing accessory equipment to meet the 
existing emergency. 


Every member can render a vital public service 
NOW by campaigning for Fuel Savings by 
every possible method. 


TIME IS SHORT—THE HEATING SEASON 
STARTS IN 90 DAYS 
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Trend Curves for Estimating Perforn - 


ance of Panel Heating Systems 


By B. F. Raber* and F. W. Hutchinson,** Berkeley, Calif. 


SUMMARY—From an analysis of trend 
curves established for a particular struc- 
ture by the application of rational equa- 
tions previously developed, it is shown 
that the ceiling is the most effective loca- 
tion for radiant heating panels. The 
performance of such panels becomes 
more effective as outside temperatures 
decrease and panel surface temperature, 
ventilation rate and structure conductance 
increases 





THE PERFORMANCE of a panel heat- 
ing system can be determined with 
reasonable accuracy by carrying out 
a detailed analysis based on rational 
principles.’ Likewise, a correlation 
of experimental data from other in- 
stallations would be expected to af- 
ford a background from which one 
might estimate the performance of a 
new system. Unfortunately, how- 
ever, each of these methods is sub- 
ject to severe objections: The ra- 
tional analysis is difficult, laborious 
and time-consuming while the ex- 
perimental correlation is limited 
through lack of satisfactory data 
from a great enough number of dif- 
ferent installations and is further 
handicapped by the technical prob- 
lem of extrapolating such data to 
the conditions of a new design. 
Basically, the increased complex- 
ity of calculations for the panel sys- 
tem over similar calculations for 
other types of heating systems arises 
almost entirely from the fact that, 
with panel heating, selection of a 
fixed design inside air temperature 
is not admissible nor possible. As 
the MRT (mean radiant tempera- 
ture) increases, the corresponding 
inside air temperature for a con- 
stant sensation of warmth must de- 
crease. The MRT is influenced by 
the following factors: panel surface 
temperature, outside air tempera- 
ture, location of heating surface, 
ventilation rate and heat transmis- 
sion characteristics of the structure. 


*Professor of Mechanical Engineering, Uni 
versity of California. Memper of ASHVE 

**Assistant Professor of Mechanical Frei 
neering, University of California. ASHVE 
MEMBER, 

1Panel Heating and Cooling Analysis, bv 
B. F. Raber and F. W. Hutchinson. (ASHVE 
TRANSACTIONS, Vol. 47, 1941.) 

Presented at the Semi-Annual Meeting of the 
American Society or HEATING AND VENTILAT- 
inG Enorneers, St. Paul, Minn., June, 1942. 
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Thus any change in one or more of 
the factors outlined will result in a 
change of MRT and a consequent 
variation in the value of the inside 
air temperature corresponding to 
optimum comfort. 

The essential point of difference 
between panel heating and other 
methods of heating is the reduction 
of the inside air temperature which 
must occur (for comfort) when the 
fraction of energy transferred by 
radiation is increased. As the ra- 
diant fraction becomes greater the 
MRT of the enclosure must increase 
and the inside air temperature de- 
crease; as the convective fraction 
increases the opposite sequence 
must occur. Such considerations 
suggested that an acceptable cri- 
terion of effectiveness for radiant 
heating systems should indicate the 
difference between the MRT and 
the inside air temperature. Such a 
criterion is defined by the equation, 

D = MRT — taeceicess Pere | 
where D is the depression of inside 
air temperature, ¢,, below the mean 
radiant temperature. 

A knowledge of the magnitude 
and manner of variation of D is a 
first requisite in the design or per- 
formance analysis of a proposed or 
existing panel heating system. If 
the depression is large, the heating 
load on the panel heated structure 
may differ greatly from the equiva- 
lent heating load for a convective 
system ; conversely, if D is small the 
load will be approximately the same 
for either panel or convective heat- 
ing and the need for precise panel 
analysis will be obviated. 

With respect to operating per- 
formance, ) is significant for two 
reasons: 

1. Systems for which D is small 
throughout the operating range can 
be thermostatically controlled at 
constant air temperature in exactly 
the same way as convective heating 
systems. When PD varies widely 
with operating conditions, the op- 
timum inside air temperature must 


likewise vary, and simple th: 
static control based on consta 
temperature cannot be used 
tively. In the past, ill-advised 
cism of radiant heating has r 
from systems having large var 
in D), yet controlled to operat: 
constant air temperature. I: 
cases room conditions inevitab! 
be too warm for all operating 
greater than the one correspo 
to the thermostat setting an 
cool for all operating loads less 
that corresponding to the part 
condition for which the select: 
temperature does correspond 
timum comfort. 

2. Two of the most important 
vantages claimed for radiant hea 
are the greater feeling of fres| 
and the reduced ventilation hea 





load which accompany operatior 
reduced air temperature. T'| 


changes in D are indicative oi 
varying effectiveness of panels, 


der different design or operati: 


conditions, in realizing the ad) 
tages which are primarily resp 
ble for their use. Any chang 


design or application which se: 


to reduce D likewise serves 


duce the effectiveness of the par 


in transferring a maximum frac 


Ves 


of energy by radiation, and hen 


causes the panel system to appr’ 
more closely the performance 

conventional convective syst 
Hence, D varies directly (but 


er 


proportionately) with panel effe 
tiveness ; the greater D becomes, t! 
more closely does the panel syste: 


approach the performance 0! 
ideal radiant heating system. 


Trend Curves 


Based on D as an acceptable 
terion of panel performance, th 
tent of this paper is to prese! 
series of simplified general 
curves to assist the designer in 


mating the effect on performanc 


changes in any one or more 0 
five principal design factors. 
merically, the magnitude of 1) 
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rate of change with any one 
ariable depend on the specific con- 
itions of the particular structure 
which the design or analysis is 
ntended. For estimating purposes, 
owever, numerical values are fre- 
uently unnecessary, but informa- 
tion is needed as to the general ef- 
ect on performance of a proposed 
ange in some one factor. 
The trend curves here presented 
re numerically significant only for 
particular structure used in the 
culations, but the slope of each 
urve and the per cent change in D 
with changes in each of the other 
factors can be taken as representa- 


é 
’ 
I 


tive for any type of structure when 
perating at any point within the 
imits of variation which are used 
these curves. Judicious exami 
ation of the rate of change of D 
ith each variable makes possible 
the use of the curves as a rough 
asis for estimating the numerical 


magnitude of DP for any other 
structure, 
Specifically, the trend curves 


have been constructed to provide 
direct and universally valid answers 
to five questions that 
stantly during the design or analysis 


recur con 
of any panel heating system. These 
are: 

1. For a given panel installation, in 
what way does operating effectiveness 
vary with the heating load (or, specific 
ally, with the outside air temperature, 

2. For a given system operating at 
lesign outside temperature, how does ef 
tectiveness vary with the ventilation rate 

For a given structure with fixed 
ventilation rate and constant outside tem 
erature, how does effectiveness vary 
vith design panel surface temperature 

x, conversely, how does effectiveness 
vary with design panel area) ? 

4. For fixed ventilation rate, constant 
outside temperature, and fixed panel area, 
how does effectiveness vary with the 
verall coefficient of heat transmission of 
the structure ? 

5. For a given structure with fixed 
ventilation rate, constant panel area and 
hxed outside temperature, how does ef 

tiveness vary with the location of the 
panel (as floor, wall, or ceiling) ? 

\nswers to these five questions 
ire presented in Figs. 1 to 5, re- 
spectively, each of which will be 
liscussed in a later section. 


Construction of Curves 


"he calculations leading to the 
rend curves are based entirely on 
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equations taken from an earlier con- 
tribution of the authors. For this 
reason derivations are not included 
here, but are briefly refe rred to in 
the appendix. Need exists, how 
ever, for an explicit statement of the 
values of certain basic constants and 
fundamental empirical relationships 
which have been used in the calcu 
lations. These are as follows: 


1. Film coefficients of heat transfer 


by convection mal (Based largely 
ASHVE Report No 1OUS ) 
2. For ceiling panels 0.40 B pe 
sq ft pe leg | 
Fo wall ane B 
sq ft pe eg | 
For floor panel 1.1 B 
it pm leg ! 
ee ivaler va 1 
faces os Bt 
» Equivalent film coefficient trar 
fer by radiation onl, 
1.00 Btu per hr pet ft per g | 
Comfort is considered as being real 
ized in a room with both air and il it 
F. The comfort curve for radiant 
heating is assumed to pass through the 
point f 72 when MRI 72 and to 
have slope of unity Any error whicl 
may exist because of this assumpti 


would result in a change of the position, 


but not the trend of the curves tor J) 
i The design outside temperature has 
been taken as f 0 | 
The design panel Surface tempera 
ture has been taken as 4; 120 F 
6 The design ventilation rate corre 
sponds to an air flow of 2.5 cu it pet 
t surtact 


hour per square foot of imside 
his is equivalent to one air change pet 


hour in a room 20 ft x 20 it x 10 ft 


7. The design over-all coethcient otf 
heat transfer is assumed constant for all 


unheated surfaces, and is taken as numer 
ically equal to 0.250 Btu per hr per sq it 
his is equivalent to a conduct 


ance from the inside surtace to 


pel deg F. 
the out 


side air of 0.29 Btu per hr per sq it pet 


real structure as tl 


structed uniformly of a materi 


a conductancs calculated 
suriace to outside air) equal t 
age weighted conductar 


structure. In su cases the 
f inside partiti 
transmission loss 


taken as 0 


The assumptions of rela 
7 obviate the need for consideri 
the effect of shape lactors In apt 
ing the heat balance equations 
performance analysis, but it 
portant to note that nothing ts 


as to the uniformity of heati 


fect at the or: upant This p 
deals only with the over-all ser 
tion of warmth of an occupant 
the room; the comfort hat « 


pant will also depen 
lormity of irradiation re 
the body surtace Mhis 
pends on 


panel suritace as dict ilé | 


proper distribu 


sis trom consideration of shay 


tors ot the panels wit 


the occupant 


Effect of Load on Performance 


Che variation of D wit 


shown graphically in Fig LV 
ing selected an over-all coefhcier 

0.250 and a ventilation rate of 1 a 
change per hour the necessary area 
of panel (at 120 F surface te Y 

ture) was calculated to provide oy 
tumum comtort when the outsicd 
temperature is 0 I \ panel art 
equal to 22.5 per cent f the tota 
inside surface (90 per cent of the 
ceiling area in a room 20 ft x 20 


10 ft) was found to be required and 


it was then assumed that 


thy 
Lills 


Cl 


tire area would remain in operatiotr 


at all higher outside temperatures 
With constant panel area the panel 


surface temperature must obviously 































































dex F. To simplify the calculations by 
eliminating the necessity of considering varv from a maximum of 120 F at 
the shape factors of , ' nS 
one wall with respect 0 Ew | | | ee ate 
. . t s .———— — - + + + +— 4 
to others, the inside C tp=|20 i” -~ | 
face temperature MS +$—+—+—- lAir_ Change per Hour = 
surtace¢ emper: Us .25 
has been taken as unt 2 ino Panel Area =90% Cei ng + 
. ll un Panel Temperature: variable 
torm over all . — | j } ; “ : - 4 - 
heated surfaces. Cal - | | 
° . io | T = 
culation from the pre & 
cise equations indicates 25 | if +—} 
that each of these as Oo + =s a3 
sumptions leads to a e : | 
conservative value of 
D As a first ap 
. . ’ } + + +———4 
proximation, therefore, ae 
one can neglect shape 05 | 
| 0 20 30 40 50 60 70 80 
factors and treat any ; 
Outside Air Temperature;F 
Loc. Cit., Note 1 : ; 
Loc, Cit., Note 1 Fig. 1—Panel effectiveness vs. outside temperature 
ASHVE Journat Section 133 
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Panel Area = 90% Ceiling 
U=.25 

Outside Temperature = 0° 
Panel Temper ature: variable 






D= MRT-t, 


Air Ghanges per Hour 


Fig. 2—Panel effectiveness vs. ventilation rate 


0 F outside, to 72 F at 72 F out- 
side. Analysis showed the variation 
of D with t, to be a straight line 
with maximum D = 10 F when 
greatest load occurs and D reaching 
0 as the heating load approaches 0. 

The curve of Fig. 1 is significant 
for the following reasons: 

1. Since D increases with load, 
the effectiveness of any panel sys- 
tem in permitting operation with 
reduced inside air temperature is 
greatest when the outside tempera- 
ture is a minimum. This means 
that the saving on ventilation air 
heating becomes progressively more 
significant as the average load in- 
creases. Thus the advantage of re- 
duced ventilation load as an argu- 
ment for panel heating takes on 
greater significance in _ localities 
where the heating .season is ex- 
tended and the load severe than in 
climates where operation is usually 
at low load. 

2. From the standpoint of health 
and comfort the desirability of re- 
duced inside air temperature in- 
creases as the outside temperature 
drops. As shown in Fig. 1, a panel 
system provides the greatest reduc- 
tion at the time when that reduction 
is most welcome. With very low 
outside temperatures, reduced in- 
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side air tempera- 
tures (with opti- 
mum comfort) al- 
leviate to some ex- 
tent the low humid- 
ity condition found 
in heated rooms, 
reduce the feeling 
of stuffiness asso- 
ciated with en- 
trance into a heated 
space from the out- 
side, and possibly 
serve to reduce the 
shock effects asso- 
ciated both with en- 
trance into and exit 
from a heated 
room. This latter 
point is subject to 
debate, since the 
heat balance at the 
body surface is the 
same regardless of 
air temperature, 
but, beyond doubt, 
the change in con- 
ditions in the mu- 
cous membranes of 
the nose and throat which are acted 
on by the room air, but not affected 
by the MRT, would be less severe 
in a panel heated room. 

3. An additional factor of inter- 
est evident from this Fig. 1 is that 
tests of panel installations should 
always be conducted when the out- 
side temperature is low. One de- 
termination of D at a low outside 
temperature will permit drawing ac- 
curately the D vs. t, line for the 
entire operating range, but if the 
test is conducted at a high outside 
temperature, the value of D will be 
small, the numerical value of the ex- 
perimental error unchanged, and 
the resultant error from extrapolat- 
ing the D curve to lower outside 
temperatures may be very great. 
Because the variation of D with 
load is so large, test results from 
different installations cannot be 
compared correctly unless the data 
are first adjusted for differences in 
outside temperature at the time of 
the tests. 

4. The conditions for which Fig. 
1 was constructed are reasonably 
representative of average practice. 
Since the value of D at design out- 
side conditions is 10 F, evidently 
the analysis of the panel system for 
such a structure based on principles 
of standard convective heating de- 





sign might lead to serious error. 1) 
the case of this particular structure. 
however, the convective analysi: 
would be conservative since calcu 
lation shows that the rational anal) 
sis permits a 5 per cent reductio: 
in panel area over that which would 
be required if calculations wer 
based on usual convective heatin 
load determinations. 


Effect of Ventilation Rate on 
Performance 


Fig. 2 brings out the very signi! 
cant fact that the ventilation rate ; 
the most important single factor i: 
determining the performance of 
panel heating system. In a room 
with no mechanical ventilation and 
0 infiltration there can be no differ 
ence between the MRT and insic 
air temperature. Obviously, ther 
fore, data from tests on panel heat 
ing installations are valueless unless 
information is presented concerning 
the ventilation rate at the time oi 
the tests. Regardless of construc 
tion, load, outside temperature o1 
panel area, the value of D must ap 
proach 0 as the ventilation rate ap 
proaches 0. The only exception to 
this fact is that changes in the film 
coefficient for convection, with re 
spect to the position of the surface, 
do influence the heat balance som« 
what, and this effect would result 
in a small D, even at 0 air change 
However, this factor is hardly of 
practical significance and does not 
alter the general conclusion that 
ventilation rate is the most impor 
tant single factor which influences 
panel heating effectiveness. 

The validity of the conclusion 
that D must be O (neglecting ef 
fects of changing film coefficients ) 
when there is no ventilation, can be 
visualized readily in terms of equi 
librium conditions in a sealed room 
In such an enclosure heat would 
flow by convection from the pane! 
to the air and from the air to the 
unheated surfaces; the air tempera 
ture would reach an equilibrium 
value at some point between pane! 
and wall surface temperatures. Sup 
pose that this equilibrium air tem 
perature were less than the MRT 
By the concept of MRT as an aver 
age or equivalent uniform surface 
temperature, one could set up an 
equivalent room with all surfaces 
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!Air Change per 
U=.25 ia 
Outside Temperature = 0° 


D=MRT-t, 


2 80 90 i0o )=—6h 10——s«é(DO 
Panel Surface Temperature,’ F 


Fig. 3—Panel effectiveness vs. surface temperature 


at a temperature equal to MRT, 
but if tf, were less than MRT there 
would be a flow of heat from the 
walls to the inside air which then 
could not be in equilibrium; it fol- 
lows, therefore, that there cannot 
be a temperature difference between 
MRT and ¢,. 

The conditions for which Fig. 2 
was plotted are similar to those for 
Fig. 1 and the D, 10 F, correspond- 
ing to 1 air change per hour, checks 
Fig. 1. Since the panel area is as 
sumed constant, the panel surface 
temperature must vary as a function 
of ventilation rate; for more than 
! air change per hour the panel 
temperature will exceed 120 F 
while for lower ventilation rates the 
temperature will be less than 120 F. 

The increase of D with ventila- 
tion rate is seen to be very rapid, 
the D corresponding to 3% air 
changes per hour (specifically, 8.75 
cu ft of ventilation air per hour per 
square foot of inside surface in a 
room 20 ft x 20 ft x 10 ft) being 
in excess of 20 F and the air tem- 
perature for optimum comfort un 
der such conditions being therefore 
less than 62 F. The value of a large 
D as a means of reducing the ven- 
tilation air heating load is obviously 
most important in structures where 
the number of air changes is high: 
the figure also makes evident that 
the per cent saving on ventilation 
load through use of panel heating 
increases as the ventilation load 
becomes greater. However, even 
at ventilation rates corresponding to 


/ 


residential infiltration (14 to 1% air 
changes per hour) the magnitude of 
D remains great enough to be of 
importance in designing and con- 


trolling a panel heating system. 


Panel Area: variable 
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Performance Fig. 4—Panel effectiveness vs. type of building construc- 
tion 


The question has _ frequently 
arisen as to whether low tempera 
ture panels of large area are mort 
effective than small area, high tem 
perature panels. Fig. 3 was con 
structed to show the effect on D of 
varying the design panel surface 
temperature when all other factors 
remain the same. Calculations for 
this figure were based on a con 
stant value of the film transfer co 
efficient by convection from the 
panel surface; this condition was 
considered justified in that consid 
eration of the variation of this fac 
tor would have slightly reduced the 
slope of the D vs. t, curve and there 
fore have indicated an even smaller 
importance of panel temperature 
than is now evident from Fig. 3. 

Referring to this figure, panel 
surface temperatures were investi 
gated from 77 F up to 205 F; the 
value of D at 205 F was found to 
be less than 11 F, indicating that 
beyond 150 F panel temperature 
has practically no effect on the air 
temperature depression. Even in 
the range from 90 F to 160 F, cor 
responding to the extreme limits of 
present practice, the change in D is 
too small to be of real significance. 
The conclusion is unavoidable that 
heated surface temperature has very 
little effect on the operating per 
formance of a panel system. 

In connection with the tempera- 
ture range of Fig. 3 one fact re- 
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quires comment The area of a 
panel operating at 80 or 90 F would 
exceed the ceiling area of the 20 ft x 
20 ft x 10 ft room This would 
mean that part of such a panel sur 
face would operate as a wall rather 
than a ceiling unit. To permit di 
rect comparison of data from all five 
figures this discontinuity effect was 
ignored and it was assumed that the 
installation would be in a room of 
such shape that the requisite panel 
area could be installed entirely in 
the ceiling. The fact is important, 
however, because it indicates exist 


ence 


f a lower limit to panel tem 
perature in a given room (with 
given design outside conditions) 
beyond which the designer cannot 
go without using a split ceiling-wall 


panel installation 


Effect of Building Construction 


on Performance 


Fig. + is based on the same gen 
eral conditions as Fig. 1, that is, a 
panel operating at temperature 120 
F establishes comfort in a structure 
for which the uniform over-all co 
efficient of heat transfer is 0.250 
and the ventilation rate is 1 air 
change per hour. Outside tempera 
ture is constant at 0 F and the D 
for this set of conditions is — 10.0 
F. Considering the panel area as 
fixed and allowing the surface tem 
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perature to change as a function of 
the over-all coefficient of heat trans- 
fer a relationship is established be- 
tween D and the type of construc- 
tion. 

As insulation is added D de- 
creases until for the perfectly insu- 
lated structure it assumes a mini- 
mum value based on O transmission 
losses and a heat balance between 
the inside surface and the ventila- 
tion air passing through the room. 
Note that the minimum value of D 
is determined by the ventilation rate, 
the outside temperature and the 
panel surface temperature. From 
previous curves one would expect 
this minimum PD to become greater 
with increase in panel temperature 
or ventilation rate and with decrease 
in outside temperature. 

The conclusion is evident that the 
effectiveness of panel installations is 
greatest in poorly insulated struc- 
tures. This view is somewhat at 
variance with accepted opinion since 
it suggests that residences may pre- 
sent greater advantages for panel 
heating than do larger structures. 
Recent experience in the United 
States seems to substantiate this 
conclusion, but insufficient field data 
are yet available to permit experi- 
mental investigation of the analyti- 
cal results. 


Effect of Panel Location on 
Performance 


The selection of floor, wall, or 
ceiling panels for a given installa- 
tion is influenced by many economic 
and construction factors, which may 
outweigh in importance the consid- 
eration of performance. When, 
however, performance is the con- 
trolling feature there is every rea- 
son to believe that ceiling panels 
are, by far, preferable to any other 
type. Fig. 5 considers the same 
structure as in Fig. 1 and plots D 
as a function of the convection film 
transfer coefficient from the panel 
surface. Points are noted on the 
curve corresponding to the values of 
the coefficient which would exist if 
the panel were installed in floor, 
wall and ceiling. 

The construction of the curve was 
based on constant panel area with 
consequent reduction in surface 
temperature as the convection in- 
creases. For the three points 
marked on the curve the respective 
surface temperatures are 120 F 
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(ceiling), 112 F (wall) and 104 F 
(floor). Referring to Fig. 3, the 
drop in D corresponding to a re- 
duction in ceiling panel tempera- 
ture from 120 F to 104 F would 
be less than 1 F. From Fig. 5, 
however, the drop is 9 F so that 
the influence of panel location is 
obviously very much greater than 
the effect of the temperature change. 

If performance of a panel system 
is measured in terms of the fraction 
of energy transferred by radiation, 
that is, in terms of the magnitude of 
D, then it follows directly that ceil- 
ing panels come closest and _ floor 
panels farthest from the ideal radi- 
ant heating system. <A _ well de- 
signed floor panel installation may 
equal in performance a convection 
heating system and may possess 
other advantages which justify its 
use, but it does not in any marked 
degree possess the characteristics 
which are said to be desirable in 
radiant panel heating. 


Conclusions 


The trend curves presented in 
this paper were established for a 
particular structure by application 
of the rational equations developed 
in a previous paper. While nu- 
merically significant only for the 
conditions used in their construc- 
tion, the curves give certain general 
qualitative results which can _ be 
taken as applicable to any problem 
involving design or analysis of a 
panel heating system. 


ey: a oe 
Film Transfer Coefficient for 





6 
Convection from Panel 


Taking the depression D, of ai 
temperature below mean radia: 
temperature as a criterion of effe 
tiveness in radiant heating, five cor 
clusions follow from the curves: 

1. Greatest advantage is realized fro: 
panel heating in localities where the wi: 
ter outside temperature is low; effectiy: 
ness increases with heatine load. 

2. Ventilation rate is the most impo 
tant single factor influencing panel px 
formance. At zero ventilation rate the 
can be no _ difference between mea 
radiant temperature and air temperatur: 
at a rate of % air change per hour ]) ly 
comes significant and at higher ventilati 
rates it assumes large values. rl 
rational expression for ventilation 
panel heating is cubic feet of air per w 
time per unit inside surface area. 

3. The temperature of a panel has 
small influence on its performance; 
the range from 90 to 150 F increas 
surface temperatures give a_ slight 
greater D. 

4. Effectiveness increases as insulati 
decreases. This does not mean that ins 
lation is undesirable, but simply that th: 
advantage of panels is greater in poor! 
constructed buildings. 

5. Effectiveness is greatly reduced 
the panel is placed in the wall or floor 
rather than the ceiling. Floor panels hav 
such a small PD that their performanc 
can best be estimated by considering then 
as a form of convective rather than ra 
diant heating system. 

Summarizing the foregoing con 
clusions in terms of the variables 
which appear in the rational equa 
tions: The ceiling is the most effec 
tive location for radiant heating 
panels and the performance of suc! 
panels becomes more effective as out 


| Air Change per Hour 
U= 25 
Panel Area =90% Ceilin 


Outside Temperature = 0° 
Panel Temperature: variable 


rs 8 9 @) ll 


Fig. 5—Panel effectiveness vs. panel location 
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temperatures decrease and as 


ide temperature, panel surface 
mperature, ventilation rate, and 
; ructure conductance increase. 


Appendix 


[he equations used in establish- 
¢ the trend curves presented in 
is paper are simplified forms of 
e basic rational equations derived 
an earlier paper*. Except where 


noted, the nomenclature 


therwise 
the following 


sponds to that used in the original 


equations corre- 


publication. 


Equation 


Heat halan ‘ 


Equation (48) 


on un- 
ated wall surface 
the original paper established a 
eat balance on the unheated sec 


tion of wall surface. This equation 





was, 
a (Prete + Fits + Fowty + Feete4 
f 
ha( Fee + Fie + Fow + Few +/ 
For the room considered in con- 


struction of the trend curves all in 


side surface is either heated or is 


surface having constant 


The 


considered small with respect to th 


; unheated 
; conductance. panel area is 
size of the enclosure so that Po 

1.0 and, by the reciprocity theorem, 
A,/ Ae 


0.80 Equation (48) then 


Letting /ipz 1.0 


é becomes 
= 
, lntp + O.8Awt, + CwAe 
tg) 
1, + 0.8Ae + CwA 
Letting 4,/(A, + Aw) “u and 
lw/ (A> —s v where u and 


fractions of total in 


which are heated 


are then the 
ide fae and 
side surtace an 





i COLUMBIA TO 
INVESTIGATE HEAT 
FLOW THROUGH WALLS 
\ cooperative agreement to inves 
gate the heat flow through various 
ulding walls has been announced 
F.C. McIntosh, Pittsburgh, Pa., 
airman of the ASHVE Commit 
e on Research, between the Society 
nd School of Engineering, Colum 
1 University, New York. The 
ork will be carried on in the heat 
insfer laboratory at the Universit, 
th a specially designed apparatus 
measuring transient heat flow. 
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unheated respectively Equation (a 


becomes, 


itp + 0.87 4 - 
lw [ ( nl) 
u + U.S + wi 
. y . — 
Equation I] Heat OMance Ol 
air passing through root qua 


tion (55) of the original paper es 
tablishes a heat balance on the ven 
tilation air passing through — the 


room, 


Simplifying this equation by the 


same substitutions used in Equa 

’ , , _ : 
on f wit Live added substitution 
‘ 
Se 
i ( ( t 

' ‘ 
feet of ventilation ar s é squa 
Toot I nsice s ta ( 
~ he 4 

18 

4 — + 

4 O.8et. + 0.0 ~ 

0.4 O.Sfle + O.O1L7S 


original 


] lofi 


| 
sented a comitort tine denned 


pape r pre 
by the 


equation, 

[ V) MRI 

the assumptions discussed 
paper 


considered 


ge ¢) 
in an e@ariier sectior OL bis 
} ' ' 1; . 
We Comia t 11Ti¢ 1S 


passing 


1 and 
h tl oint /2F, 72F 


but. MRT ul 


The results are expected to enable 


the engmeer to have additional data 


available for analyzing more a 


cooling requirements ot 


curately the 


an air conditioned building 
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Overloading of Viscous Air Filters 


During Accelerated Tests 


By Frank B. Rowley* and Richard C. Jordan**, 


Minneapolis, Minn. 


This paper is the result of research sponsored by the AMERICAN 
Society OF HEATING AND VENTILATING ENGINEERS in cooperation 
with the Engineering Experiment Station, University of Minnesota 


SUMMARY—Dry filters have no tend- 
ency to overload during accelerated tests, 
but with oil filters overloading may occur 
if the rate of dust feed is more rapid 
than the rate with which the adhesive can 
absorb the dust. Tests conducted on 
viscous filters with comparatively light 
adhesives showed no appreciable change 
in efficiency with temperatures between 
zero and 130 F. By tests conducted on 
various carbon and lamp blacks, it was 
found that a dust to possess non-over- 
loading characteristics when used as a 
component of a filter test dust should 
have a high rate of oil absorption but a 
low weight of oil absorption. One dust 
mixture tested was found capable of 
duplication and possessed non-overload- 
ing characteristics 





Arr FILTERS of the unit replaceable 
type may be classified according to 
their principle of operation as either 


viscous or dry. The viscous type of 
filter usually consists of a fibrous or 
cellular material coated with an ad- 
The filter pack is usually 


hesive. 
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graded as to density, fiber size, 
adhesive coating, or some combina- 
tion of these three for the purpose 
of progressively cleaning the air as 
it passes through the filter and for 
distributing the load throughout the 
filter. Dust is eliminated from the 
air by subdividing the air stream in 
its passage through the filter to in- 
crease the possibility that all of the 
dust particles may come into con- 
tact with the adhesive material. The 
air-dust mixture is made to change 
directions frequently in its passage 
through the filter, and the dust is 
thus centrifuged against the oiled 
surface. 

The dry type of filter works upon 
a somewhat different principle from 
that of the viscous type. It gen- 
erally consists of a finely woven or 
packed material having compara- 


Fig. 1—Sectional views of 
air filters tested 





tively small interstices. In some dry 
filters the air passages are suffi- 
ciently fine that the dust is removed 
by the screening action. However, 
it appears that in most cases the 
major part of the dust is removed 





as in the viscous filters by impi 
ment and centrifuging. 

In the laboratory rating of 
filters by the weight or cru 
method several difficulties ar: 
troduced through the necessity 
the tests be accelerated.  Sinc 
would be impractical to feed ai 
tificial test dust to a filter in 
laboratory at the same rate that 
would be subjected to dust ir 
actual installation, the test 
are subjected to rates of feed 4 
160 times normal in order that 
test may be completed in a reas 
able period of time. This requi! 
ment of a practical laborator, 





apparently has little effect upon the 
performance characteristics of a 
tvpe of filter as the efficiency 
dust holding capacity vary 
slightly from low to high rates 
dust feed. With the viscous tv 
filter, however, it is possible to teed 
the dust to the filter faster than t! 
adhesive can absorb the impinged 


Fig. 2—View of air filter test 
apparatus showing air tempera- 
ture control chamber 





dust particles. The limiting rate 
feed during an accelerated test 
apparently dependent not only upon 
the nature of the adhesive but als 
upon the design of the filter and th 
physical properties of the dust be 
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Fig. 3—Performance curves for Filter B-1 
at two rates of dust feed 


ing used for test purposes. Thus a 
rate of dust feed which will cause 
overloading with one type of filter 
and one type of dust may be satis- 
factory for the testing of other 
filters and with other test dusts. The 
results of overloading are to reduce 
the average efficiency of the filter 
and usually, but not always, to in- 
crease the life and dust-holding 
capacity. For these reasons there 
has been a need for extended studies 
covering the causes of filter over- 
loading and means for its preven- 
tion. The present investigations 
cover the following points : 

1. The test 
filter overloading may occur. 

2. The physical 
dusts which cause filter overloading. 

3. Dust components which are readily) 
reproducible and which will not result 
in fictitious 
through overloading. 


conditions under which 


properties of test 


performance characteristics 


Test Dust Mixtures 


One of the major problems in the 
formulation of a standard air filter 
code for the rating of filters by the 
weight method has been the deter- 
mination of a satisfactory artificial 
test dust. Such a dust must not 
only simulate air-borne dust in 
all of the properties which may 
affect filter performance, but it must 
also be reproducible as to its 
physical properties, must not cause 
filter overloading at practical rates 
of dust feed, and must be practical 
to obtain in sufficient quantities for 
test purposes. 

Various mixtures of synthetic 
components have been tried at dif- 
ferent times and proposed as stand- 
ard dust mixtures. The original 
ASHVE Air Filter Test Code 
specified a mixture consisting of 50 
per cent by weight of powdered 
lampblack, containing a minimum of 
97.5 per cent free carbon, and hav- 


ing a minimum bulking value of 
3.5 Ib per cubic foot, mixed with 
50 per cent by weight of Poca 
hontas bituminous coal ash screened 
to pass a 200 mesh sieve. However, 
it was shown later’ that many dif 
ferent carbons having widely vary 
ing effects upon air filter perform 
ance characteristics would satisfy 
this requirement. Furthermore, 
filters of the same type, when tested 
with different lots of lampblack of 
the same brand and manufacture, 
showed efficiency values 
from 28.1 to 82.4 per cent. 
therefore, obviously impractical to 
use a material with wide 
range of test results as a basis for 
a standard test dust. Such a dust 
was Satisfactory only for compara- 
tive performance tests of different 
filters in which a sufficiently large 
supply of the mixture was prepared 


ranging 
It was, 


such a 


for use throughout the entire series 
of investigations. 

A test dust consisting of 50 per 
cent Pocahontas ash, 20 per cent 
Illinois fly ash, 20 per cent lamp- 
black, and 10 per cent Fuller's 
Earth was selected as a basis for a 
railroad air filter 
made at the University of Minne 


series of tests 


‘ASHVE Resgarcn Report No. 1122—Ai: 
Filter Performance as Affected by Low Rate 
of Dust Feed, Various Types of Carbon, and 
Dust Particle Size and Density, by Frank B 
Rowley and Richard C. Jordan (ASHVE 
Transactions, Vol. 4 1939.) 


Table 1 





1937. This dust was the 


result of a conference held by vari 


sota in 


ous manufacturers and users of ait 
filters. This air filter test dust t 

was satisfactory only for compara 
tive tests as no rigid specifications 
were set upon the physical proper 
ties of the components, and there 
fore, there was no assurance that 
the dust 
a later date or in SOME other sectior 
of the country 


would be reproducible at 


\ great many oer 


mixtures have been proposed 


dust 
at various times, 
ception the stipulations placed upo 
the physical properties of tl 
ponents have 
insure their 
standard test dust 

In 1939 a series of tests was 


but without e) 


© Col 
been inadequate to 


satisfactory use as 


ducted at the Engineering Experi 
ment Station of the 
Minnesota in 
AMERICAN SOCIETY Of} 
AND VENTILATING 


University 

cooperation with the 
HEATIN® 
ENGINEERS it 
order to investigate various mate 


which | 


rials might be synthesize 


and used satisfactorily as compo 
nents of an artificial test dust. Dur 
ing these tests 15 different types 

materials were investigated? and as 
a result it was tentatively 


Teco! 


mended that one dust mixture 

®“ASHV! Resear Rer N ‘ \ 
Standard Air Filter Test Dust, | Frank B 
Rowley and Richard ( Jordar ASH\ 
TRANSACTIONS, Vol. 4 l 


Comparison of Filter Performance Characteristics for Overload Tests 


Fitter PERFORMANCE BASED Fitter PerrorMANce Bast 
Rats on 0.4 In. H@® Frat mw 1 On. Ae Fra 
PER oF RESISTANCE RESISTAN CI 
Fitter | Cent! Dust MIxTuRE PEED ; 
GRAMS Erric- Dust Err Dus 
Hr IENCY, LiFt HOLDING 1ENCY Lire, | Hoipiw~ 
Per Cent | Hours Cap Per Cent |Hours) Car 
GRAMS (GRAM 
5O Pocahontas As!) 
B.1 = pot Ast 20 81.1 115 186 ¢ 84.0 19.9 344 
- sarl NAC 
10 Fuller's Eartt 
5O Pocahontas As} 
- 20 Illinois Fly As! >¢ . , ~ 
B 20 Lampblack 40 S2.¢ 5 2 171.9 8 07 .2 
10 Fuller's Eartt 
. sO Pocahontas As! a4 9 70 43.0 58 Ab 
B-1 | 20 | Carbon Dusta ” ’ ‘ 
B-1 = P — Ash 10 83.8 12 140.7 86.3 8.8 103.8 
- zaMpolacKk 
50 Pocahontas As! 
‘ = panes Ty As! 40 72.6 10.2 296 3 70.6 | 184] 519.4 
- zampoiac 
10 Fuller's Eartt 
F 80 Posshonte Ast 40 17.4 I|os 408 .0 41.5 1445 738 9 
~- aroon is j 
p = R xcah mpen See 20 70.2 16 0 224.6 66.9 32.6 436.2 
2 arbon Dusté 
50 Pocahontas As} 
20 Illinois Fly Ash 47 ’ 79 8 ) _ 47 
D 20 Lampblack sad ial “— i 
10 Fuller's Eart! 
D Ho r ~~ a 10 96.0 8 6 330 4 6 9 118 457 2 
2 arbon ste 
s Double Bolted Carbon Dust (Binney and Smith Co.) 
b Average for 18-hour test period 
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Fig. 4—Performance curves resulting from overloading 
of Filter B-1. Dust feed, 40 grams per hour 













which would be reproducible and, 
in the main, satisfy the general 
requirements of a standard dust 
would consist of a mixture of 80 per 
cent by weight of Pocahontas ash 
screened through a 200 mesh sieve 
and having a jolted density between 
0.65 and 0.85 grams per cubic cen- 
timeter and 20 per cent by weight 
of Double Bolted Carbon Dust 
(Binney and Smith Co.) screened 
through a 100 mesh sieve and hav- 
ing a jolted density between 0.145 
and 0.180 grams per cubic centi- 
meter. This dust was used for 
some time at the University of Min- 
nesota and was found in general to 
satisfy the majority of the require- 
ments of a standard dust including 
that of reproducibility. However, 
it was noted that under certain con- 
ditions of test and with certain spe- 
cific filters the test results indicated 
that the filter was being overloaded, 
and therefore the test results were, 
to a certain extent, falsified. 


Test Procedure 


In order to carry out these inves- 
tigations on the overloading of vis- 
cous air filters, four typical filters 
as shown in Fig. 1 were chosen for 
experimental laboratory tests. These 
may be described briefly as follows: 

Filter A—A permanent type of clean- 
able oil filter, 2 in. thick, with layers of 
expanded metal and wire screen graded 
from coarse mesh at the entrance to fine 
mesh at leaving side. 

Filter B—A viscous coated throw-away 
filter 2 in. thick. The fibrous media were 
graded in fiber size, density, and oiling 
from entering to leaving side. A modifi- 
cation of this filter, which has been des- 
ignated as Filter B-r in these tests, was 
also used in some of the investigations 
and incorporated curly instead of straight 
fiber media. 

Filter C—A cellular type filter 2 in. 
thick built in two sections, each with the 
axis of cells set at 45 deg to the center- 
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line of duct and at 90 deg to each other. 
The cells on the entering side were of 
larger dimensions than those on the leav- 
ing side of the filter. 

Filter D—A filter of cotton media of 
coarse material on the entering side and 
glazed on the leaving side. The filter 
media were accordion plaited in frame to 
give an area of approximately 12 times 
the cross-sectional area of the air stream. 

The weight, or crucible, method 
of testing and rating air filters 
which has been described in detail 
in a previous publication® was used 
in these investigations. Throughout 
the investigations the filter face air 
velocity was maintained at 300 fpm, 
and the dust was fed to the filter 
at rates of 20 or 40 grams per hour, 
dependent upon the specific tests. 
In the majority of the investiga- 
tions determinations were made of 
the efficiency, life, and dust-holding 
capacity, with the latter two char- 
acteristics based upon a limiting re- 
sistance of either 0.4 in. or 1.0 in. 
of water, or a resistance rise of 0.15 
in. of water. In many cases both 
limiting resistances were used to 
define filter life and dust holding 
capacity on the same tests in order 
to indicate the degree of filter over- 
loading at different dust loads. 

As evidence of filter overloading 
during an accelerated test three dif- 
ferent criteria were used: 

1. If, during a filter test, there was a 
marked drop in efficiency as the test pro- 
ceeded, the filter was considered to have 
been overloaded. 

2. If a filter was tested for a period 
of hours and then allowed to stand with- 
out test during a second period and if, 
upon resuming the filter tests, there was 
a marked increase in efficiency and a de- 
crease in resistance, the filter was con- 
sidered to have been overloaded. 

3. If two identical filters were tested 





SAir Filter Performance as Affected by Kind 
of Dust, Rate of Dust Feed, and Air Velocity 
through Filter. by F._B. Rowley and R. C. 
ferene. (ASHVE Transactions, Vol. 44, 
1938. 
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Fig. 5—Performance curves for Filter C on an overloading and ; 
non-overloading dust mixture. Dust feed, 40 grams per how 


at different rates of dust feed and ii 
correcting for the rates of feed, ther: 
a marked difference in the performa 
characteristics, then the filter teste 
the higher rate of feed was considere: 
have been overloaded. 


All three of these criteria wer 
evidence that the dust was being fed 
to the filter faster than it could lx 
absorbed by the viscous coating 
However, it should be realized that 
the second criterion noted is evident 
to a small degree on practically al) 
accelerated filter tests conducted at 
practical rates of dust feed and that 
overloading accompanying any suc! 
minor indications usually has onl) 
a slight effect upon the performance 
characteristics. 

One series of performance tests 
was run to determine the effect o/ 
air temperature upon filter perfor: 
ance and overload. The apparatus 
used for these tests was identical! 
with that used during the ordinary 
dust tests, with the exception that 
an air-mixing chamber, as shown in 
Fig. 2, was constructed on the inlet 
of the test duct. This mixing cham 
ber was so designed that air could 
be, drawn directly from the room, 
from the outside, or through a 
heater coil. Thus it was possibl 
during cold winter days to run air 
filter tests at temperatures ranging 
from 0 F to 130 F. During tests 
the air temperatures were measured 
by means of a direct-reading poten 
tiometer and four copper-constan 
tan thermocouples located in tly 
air stream in front of the filter. 


Overload Tests 


In order to show those conditions 
under which overloading can 
obtained, a series of performa: 
tests was made on Filters B-1, 
and D with various dust mixtur 
Filter B-1 was tested at rates 
feed of 20 and 40 grams per hour 
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» the 50-20-20-10 dust mixture 
aining 50 per cent Pocahontas 
20 per cent Illinois fly ash, 20 
cent lampblack, and 10 per cent 
ler’s Earth. In addition, two 

re were made on Filter B-1 at 40 

ms per hour using an 80-20 dust 

<ture containing 8O per cent 
Pocahontas ash and 20 per cent 

‘ble Bolted Carbon Dust, and an 
@).20 mixture containing 80 per 
cent Pocahontas ash and 20 per cent 
lampblack. Filter C was tested at 
40 grams per hour and 20 grams 
ner hour using the SO per cent 
Pocahontas ash and 20 per cent 
Double Bolted Carbon Dust mixture 
and also at 40 grams per hour using 
he 50-20-20-10 dust mixture. Filte? 
D was tested at 40 grams per hour 
using the 50-20-20-10 dust mixture, 
und also with the 80 per cent Poca- 
hontas ash, 20 per cent Double 
Rolted Carbon Dust mixture. All of 
these tests were made at a filter air 
face velocity of 300 fpm and to a 
final limiting resistance of 1.0 in. 
of water. The results of these tests 
are recorded in Table 1, and in the 
performance curves shown graph 
ically in Figs. 3, 4, 5, 6, and 7. 

The comparison between the per 
formance characteristics for Filter 
B-1, tested on the 50-20-20-10 dust 
mixture at rates of feed of 20 and 
40 grams per hour, is shown in Fig 
3 and Table 1. Regardless of the 
high limiting resistance, there is 
little, if any, indication of overload 
ing at the higher rate of dust feed 
when using this test dust. The av- 
erage efficiencies are within 1.5 
percentage units when based on 
either a final limiting resistance of 
0.4 in. or 1.0 in. of water. Both the 
filter life and dust-holding capacity 
check as closely as can be expected 
considering the normal variations to 
be found between filters of the same 
design and manufacture. These 
tests bear out all previously re- 
ported tests* which have shown that 
there is little variation in perform- 
ince characteristics of the same 
filter when tested with this dust at 
rates of feed varying from 20 fo 60 
grams per hour. 

Fig. 4 and Table 1 show the re- 
sults of the tests made on Filter B-1 
with the 80 per cent Pocahontas ash 
and 20 per cent carbon dust mixture 

40 gram per hour rate of feed. 
these results indicate that the filter 
became overloaded shortly before it 


Cit., Note 3. 
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reached a resistance of 0.4 in. of 
water and that thereafter it was un 
able to absorb the dust as rapidly 
as it was fed to the filter. After 
passing this resistance, the efficiency 
curve dropped rapidly and the re 
sistance curve levelled off at ap 
proximately 0.6 in. of water. It 
would have been impractical to con 
tinue this test any further, and ob 
viously any reported performance: 
characteristics would have been fic 
titious as the efficiency had dropped 
trom a high of 90 per cent to a low 
of approximately 18 per cent. The 
average efficiency, when based upon 
a limiting resistance of 0.4 in. of 
water, was 86.9 per cent; when the 
test was continued to a resistance 
of 0.6 in. of water, however, the 
average efficiency dropped to ap 
proximately 58.5 per cent. No ap 
preciable overloading took place 
until the filter pressure drop had 
exceeded 0.4 in. of water, and if the 
test had been concluded at that 
time, the results would probably 
have been considered satisfactory. 
The results of the performance 
tests made on Filter B-1, with the 
dust mixture consisting of 80 per 
cent Pocahontas ash and 20 per cent 
lampblack, at a dust rate of feed of 
40 grams per hour, are presented 
in Table 1. All previous tests had 
indicated that the dust component 
causing the overloading was the 
Double Bolted Carbon Dust. and for 
this reason lampblack was _ substi 
tuted for carbon dust in the 80-20 
dust mixture. The results of this 
test indicated no overloading, and 
performance characteristics based 
on either a 0.4 in. of water or 1.0 
in. of water final resistance were 
very close to those determined for 
the 50-20-20-10 dust mixture on 
this same filter. Apparently the 
Pocahontas ash, the Illinois fly ash, 
and the Fuller’s Earth all had about 
the same effect on the performance 
characteristics, and therefore the 
substitution of Pocahontas ash for 
the Illinois fly ash and the Fuller's 
Earth had little effect upon the re 
sulting performance characteristics. 
The effects of overloading are 
clearly shown in the results ob 
tained on Filter C and presented in 
Figs. 5 and 6 and in Table 1. The 
performance characteristics using 
the 50-20-20-10 dust mixture ap 
peared reasonably normal and 
showed only a slight overloading as 
indicated by a small drop in the 
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efficiency curve. However, the sam 
filter, tested at the same rate of dust 
feed but with the 80 per cent Poca 


hontas, 20 per cent carbon dust 


mixture, definitely indicated that 
overloading was taking place almost 


as soon as the test had started. Th 
80-20 dust mixture was tested at 
two rates of feed, 20 and 40 gran 
per hour. At the Ingher rate of 
feed the test was conducted for 
period of 38 hours after which thers 
was a lapse of 34 hours in whicl 
dust was fed to the filter. The tes 
was then resumed and continue 
until the filter resistance had reached 
1.0 in. of water \s indicated 
Fig. 5, there was a gradual reduc 
tion in efficiency from 64 per cent 
to 28 per cent during the feeding 
of 1,520 grams of dust After the 
filter had stood for 34 hours witl 
+] 


out test, the efhciency immediatel\ 


rose from 28 to 59 per cent upor 
resuming the test, and then agai 
dropped to 40 per cent. During the 
34 hour period during which th 
test was stopped, the filter resist 
ance dropped from 0.66 in. to 0.6] 
in. of water. Furthermore, upon 
resuming the test there was a 
marked increase in the slope of the 
resistance curve, giving additional 
proof of overloading With bot! 
the 50-20-20-10 and the 80-20 dust 
mixtures fed to Filter C at the rate 
of 40 grams per hour, the initia 
efficiencies were approximately th 
same. However, after the resist 
ances had reached 0.4 in. of water 
the average efficiency in the case of 
the 50-20-20-10 mixture was 72.6 
per cent, and in the case of th 
80-20 mixture was 47.4 per cent 
Based upon a final limiting resist 
ance of 1.0 in. of water, the 50-20 
20-10 mixture had an average effi 
ciency of 70.6 per cent, and the 80 
20 mixture an average efficiency of 
41.5 per cent 

Fig. 6 and Table 1 show the re 
sults of the test made on Filter ( 
with the 80 per cent Pocahontas 
ash, 20 per cent carbon dust mix 
ture at a 20 gram per hour rate of 
dust feed to determine whether low 
ering the rate of feed would elimi 
nate or reduce the overloading. I: 
addition to reducing the rate of 
feed the test was conducted it 
8-hour periods interspersed by px 
riods of rest. Although the result 
was to increase greatly the average 
efficiency, based on both the 0.4 
in. and the 1.0 in. of water limiting 
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Table 3—Air Filter Performance Characteristics at Differe:; 4j, 




















Temperatures 
(Dust mixture 50-20-20-10. Face Air Velocity 300 fpm. Dux 
feed 40 grams per hour.) 
i AIR Filter A | Filter A 
s TEMP. PERFORMANCE (On (Om | Filter B Fi 
z Dec F CHARACTERISTIC No. 1) No. 2) 
Efficiency, per cent 74 76 84 62 { 
i 30 Life, hours 5.7 6.2 | 3.6 13.9 
: Dust Holding 
+ Capacity, grams 170 187 | 122 | 345 8 
2 Efficiency, per cent 77 80 | 85 72 7 
++ ttt 70 | Life, hours 7.0 8.0 | 3.2 69 ‘ 
(Ee SAARES HSS Bt Dust Holding | 
FRYER Capacity, grams 215 256 109 =| 198 St 
60 % POCAMONTAS ASH- 20% CARBON OUST — | 
Efficiency, per cent yet ee 85 | 7% 74 
130 Life, hours 9.2 | 8.0 | 5.0 8.8 S 
Dust Holding | 
Capacity, grams 236 | 261 168 268 














Fig. 6—Performance curves resulting from overloading of 
Dust feed, 20 grams 


Filter C during an intermittent test. 
per hour 


resistances, and to reduce both the 
life and dust-holding capacity, as 
compared with the test conducted 
at 40 grams per hour, there was 
still much evidence of overloading. 
During periods of rest there were 
marked rises in efficiency and drops 
in resistance, which increased in 
magnitude as the tests progressed. 
Furthermore, towards the end of 
the test, the curvature of the re- 
sistance graph changed from posi- 
tive to negative. 

The results of the performance 
tests on Filter D using the 50-20- 
20-10 and the 80-20 dust mixtures 
are shown in Fig. 7 and Table 1. 
Neither of these tests gave any in- 
dication of filter overloading, a re- 
sult which would be expected with 
dry filtering media and no oil ad- 
hesive involved. The _ efficiency 
curves were practically identical, 
although the filter life was some- 
what greater with the 80-20 dust 
mixture. However, variations of this 
magnitude are often found on sup- 
posedly identical filters tested un- 
der the same conditions. 

Th- results of these tests indi- 
cate that filter overloading, result- 
ing in fictitious performance char- 
acteristics, may result when viscous 
filters are tested under certain con- 
ditions. There is apparently no 
danger of overloading with dry fil- 


Table 2 — Properties of Air Filter 


























Adhesives 
Pour | SAyYBo.t Viscosity, Sec. 

Om Pornt, 

No.| Ficter|Dec F| 70F | 100F | 130F 
1 A 10 4011 1222 486 
2 A — 5 946 320 138 
3 B 20 1170 426 230 
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of feed. 


ters, but with those designed upon 
the adhesive impingement principle 
overloading may occur if the rate 
of dust feed is more rapid than the 
rate at which the adhesive can ab- 
sorb the dust. Such a condition is 
apparently brought about if certain 
types of test dusts are used, if the 
filter adhesives are extremely vis- 
cous and incapable of absorbing 
dust rapidly, or in some cases if the 
final limiting resistance is arbitrar- 
ily placed much beyond that to 
which the filter may normally be 
subjected under good operating con- 
ditions. It is probable that under 
all accelerated filter tests there is a 
slight overloading, but any abnor- 
mal overloading which would ap- 
preciably affect the resulting per- 
formance characteristics will be 
indicated either by a decrease in the 
efficiency as the test progresses, a 
sudden change in the efficiency and 
resistance after an interruption of 
appreciable duration during a test, 
or in a change in the performance 
characteristics of similar filters 
when tested with the same test dust 
but under different rates of dust 
feed. 


Filter Tests at Different Air 
Temperatures 


A series of tests was made wih 
Filters A, B, and C to determine 
the effects of air temperature upon 
filter performance and overloading. 
The dust chosen for these tests was 
the 50-20-20-10 mixture which had 
previously shown® no appreciable 
overloading on any filters tested at 
rates of feed varying from 2 to 100 


5Loc. Cit., Note 1. 


4 20 grams perhour rate of dust feed. Life based upon 40 gram per 


grams per hour. In all tests 1 
face air velocity was maintained a: 
300 fpm, and, with one or two ex 
ceptions as noted, the rate of dus: 
feed was 40 grams per hour. Fil 
ter A, a permanent, cleanable type 
of filter was tested with both a ligh: 
and a heavy oil, some of the prop 
erties of which are presented 
Table 2 along with those for th: 
adhesives used on the other filters 
tested. 

One series of tests was made at 
air temperatures of 30, 70 and 
130 F, in which the average effi 
ciency, the life, and the dust-holding 
capacity were determined for a re 
sistance rise of 0.15 in. of water. A 
second series of tests was conducted 
at air temperatures of 0, 30, 70 and 
130 F with detérminations mad 
only of the average efficiency for 
three-hour test period. It was im 
possible to obtain complete filter 
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Fig. 7—Performance curves for Filter D 
on two dust mixtures. Dust feed, 
grams per hour 
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characteristics at the O F tempera- 
ture, as this low temperature could 

be maintained over a sufficient 
number of hours to complete the 
performance tests. 

Table 3 shows the complete per- 
formance characteristics determined 
over a 0.15 in. of water increase in 
filter resistance. The actual per- 
formance curves are not included 
because of lack of space. With the 
exception of Filter C, these tests 
indicated no significant differences 
in the efficiencies at the different air 
temperatures. Filter C, however, 
when tested at a rate of 40 grams 
per hour, dropped from an efficiency 
of 72 per cent at 70 F to an eff- 
ciency of 62 per cent at 30 F. In 
addition there was a corresponding 
increase in the dust-holding capac- 
ity and life at the lower tempera- 
ture, and the efficiency curve showed 
a definite drop in efficiency as the 
test progressed. The 50-20-20-10 
dust had on no previous occasions 
shown any indications of overload- 
ing even at considerably higher 
rates of feed, but it appeared that 
at this low temperature the adhesive 
had become so viscous that it could 
no longer absorb the dust as rap- 
idly as it was fed. For this reason 
Filter C was again tested with this 
dust at 30 F, but at the reduced 
rate of feed of 20 grams per hour, 
in order to see if overloading could 
be prevented or reduced. The re- 
sulting performance characteristics 
showed a slightly higher average 
efficiency and somewhat lower life 
(corrected for difference in rate of 
dust feed) and dust-holding capac- 
ity than those at the same tempera- 
ture but at the 40 grams per hour 
rate of dust feed. However, there 
was still some overloading at this 
20 gram per hour rate of feed 
evidenced by the lower efficiency 
and greater life and dust-holding 
capacity in comparison with the 
70 F test, and by a slight drop in 
the efficiency curve as the test pro- 
gressed. 

The tests conducted on Filter A 
with oils Nos. 1 and 2 and on Filter 
B showed no indications of over- 
loading at low temperature. Al- 
though there were slight drops in 
the efficiency when lowering from 
70 F to 30 F, there were also de- 
creases in life and dust-holding ca- 
pacity, and such _ corresponding 
decreases are not typical of an over- 
loaded condition. In addition, anal- 


yses of the efficiency curves showed 
no indications of any overloading. 
It would therefore appear that the 
differences in the performance char 
acteristics at the different tempera- 
tures for these three filters were 
indicative of the true differences: to 
be found under non-overloaded con- 
ditions. 

All filters showed equal or 
slightly higher efficiency and higher 
life and dust-holding capacity at 
the 130 F temperature than at the 
70 F temperature. This would in- 
dicate that with these filter designs 
somewhat better performance can 
be expected at the higher tempera- 
tures. Filter B showed the lowest 
life and dust-holding capacity at a 
temperature of 70 F, but the differ 
ences in magnitude of the perform- 
ance characteristics between 30 F 
and 70 F were not sufficiently great 
to warrant any conclusion. 

Table 4 presents the results of the 
efficiency determinations based on 
the three-hour tests made at the dif 
ferent air temperatures. Both Fil- 
ter A with oil No. 2 and Filter B 
showed substantially the same effi 
ciencies throughout the entire range 
of temperatures from 0 F to 130 F 
however, Filters C and A with the 
more viscous adhesives showed 
marked reductions in efficiencies at 
O F over those determined at 30 F. 
The test on Filter C was made at a 
20 grams per hour rate of dust feed 
and should therefore be compared 
only with the test made at 30 F at 
the same rate of feed. The effi- 
ciency of Filter C dropped from 68 
per cent to 57 per cent and that 
for Filter A with oil No. 1 from 
75 per cent to 65 per cent when 
the temperature was reduced from 
30 F toO0 F. As it appe ared prob- 
able from the first series of air tem- 
perature tests that the reductions in 
efficiency for Filter C at 30 F over 
the tests at 70 F were the result of 
overloading, these further reduc 


Table 4—Air Filter Efficiency at Different 
Air Temperatures 


(Dust mixture 50-20-20-10. Face Air 
Velocity 300 fpm. Dust feed 40 grams 
per hour.) 


| 


(On (On. | Filter B | PilterC 








AIR yr Filter A Filter A 

rm 

Dec F Fy No. 1) | No 2) | 
0 65 | 75 | 8&5 | 57a 
30 75 76 s4 | 65 68a 
70 | 77 7 | 85 71 70 
130 | 78 7 8 | 72 70 





a 20 grams per hour rate of dust feed. 
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tions in efficiency at 0 F were prob 
ably also caused by overloading 
However, there is no direct evi 
dence to substantiate this, as it was 
impossible to conduct the tests over 
a sufficiently long period of time to 
determine the life and dust-holding 
capacity at these low temperatures 
The tests on Filter A with oil No, 2 
and on Filter B indicate that filter 
ing efficiency remains constant over 
a comparatively wide range of tem 
peratures if there is no overloading 
caused either by an accelerated rate 
of feed or by a filter oil too viscous 
to absorb the dust readily 

As a result of these filter tests 
conducted at various air tempera 
tures, it may be concluded that vis 
cous filters with comparatively light 
oils will show no appreciable change 
in efficiency with temperature when 
operating between 0 F and 130 F 
From the limited tests conducted 
would appear that with all viscous 
filters there is a tendency toward 
greater life and dust-holding capac 
ity when operating at high tempera 
tures. Those filter oils showing a 
marked decrease in viscosity at low 
temperatures will result in a cet 
tain degree of overloading at low 
temperatures even with test dusts 
which give no indication of over 
loading at normal temperatures 
Thus it would appear highly prob 
able that any viscous filter sub 
jected to an accelerated test with 
any dust mixture would show over 
loading if the temperature were 
lowered sufficiently 


Investigations of Carbons 


From the previous investigations 
it was apparent that one of the prin 
cipal components of the ‘est dusts 
causing filter overloading during 
the accelerated tests was carbon 
For this reason it was decided that 
more extensive investigations 
should be carried out for the pur 
poses of determining those physical 
properties resulting in overloading 
and of finding a standard product 
which would neither vary in_ its 
physical properties from lot to lot 
nor result in filter overloading dur 
ing test. Letters were first written 
to 16 different manufacturers of 
carbon blacks and lampblacks, ex 


plaining the problem to each of 


them and asking them to submit 
samples which, in their opinion, 
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Fig. 8—Typical performance curves for 
Filter C on dust mixtures containing 
different carbons. Dust feed, 40 grams 
per hour 


would be the most likely to satisfy 
the requirements of a carbon to be 
used in a test dust for air filter rat- 
ings. As a result of this corre- 
spondence, 14 different carbons 
were submitted for test by eight 
different manufacturers. Each of 
these carbons was given a code let- 
ter, as recorded in Table 5 along 
with the manufacturer’s name and 
designation. 

In order to investigate the desir- 
able physical properties of a carbon 
satisfactory for air filter test pur- 
poses, two series of tests were 
made: one to determine the physi- 
cal properties of the carbons and 
the other to determine the degree 
to which these carbons resulted in 
overloading when used in test dust 
mixtures. The physical properties 
investigated were the density, the 
rate of oil absorption, and _ the 
weight of oil absorbed. The pro- 
cedures used in determining each 
of these properties were as follows: 

Density: The jolted density in grams 
per cubic centimeter was determined for 
each of the dusts by placing it in a cylin- 
drical container and jolting by hand to 
maximum density. From measurements 
of the weight and volume, this jolted 
density was then calculated. 
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Weight of Oil Absorbed: Several dif- 
ferent standard tests were tried in order 
to determine the weight of oil absorbed in 
grams of oil per 100 grams of dust. The 
test which appeared to be the most easily 
duplicated and which gave the most con- 
sistent results was one developed during 
these investigations. Two grams of the 
dust to be tested were weighed and placed 
in a 250 ml beaker, and refiltered linseed 
oil with an acid value of 2-4 was then 
slowly added from a burette. During this 
process the beaker was rotated vigorously, 
and from time to time the addition of oil 
was stopped in order to make sure that 
sufficient time was being allowed for 
maximum absorption. The approach of 
the end point was evident by the complete 
disappearance of all loose dust and the 
formation of one large lump or ball. The 
weight of oil absorbed in grams oil per 
100 grams of dust was then calculated 
from the original weight measurements 
of the dust and readings of the oil burette. 

Rate of Oil Absorption: It was evident 
that, in addition to density and the weight 
of oil absorbed by the test dust, the rate 
at which the dust absorbed the oil was 
also an important factor in these investi- 
gations of the overloading properties of 
dusts. A test was therefore devised in 
which 20 ml of the oil to be used was 
placed in a 1 in. by 8 in. test tube and 
14 gram of the dust under investigation 
added th a layer above the top surface of 
the oil. The tube was then placed in a 
rack and allowed to stand undisturbed 
until the end point, taken as the complete 
wetting of the dust by the oil, was 
reached. Although this test was obviously 
somewhat affected by the density ef the 
dust and, therefore, the height of the col- 
umn of dust above the oil, this factor is 
also encountered during actual filter tests. 
In order to simulate actual conditions as 
closely as possible, this rate of absorp- 
tion test was conducted with the ad- 
hesive used on Filter C and the No. 2 oil 
used on Filter A (see Table 2). 

To determine the degree to which 
these carbons were satisfactory for 
actual test purposes, a series of in- 


a) 


Pocahontas ash, 20 per cent K-l black. 


grams per hour 


4th 





Dust feed, 20 
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hontas ash, 20 per cent K-1 black. 





vestigations was made with 
mixtures consisting of 80 per 
by weigh of Pocahontas 
screened through a 2006 mesh 
and 20 per cent by weight . 
particular carbon under inv 
tion screened through a 100 
sieve. Filter C was chose: 
these tests, as the previous i: 
gations had shown it to be « 
the most susceptible to overlo: 
Filter tests were made at a 
air velocity of 300 fpm and at 
grams per hour rate of dust 
with each of these dust mix 
Each test was continued until! 4s 
grams of the dust had been 
the filter, and from the data 
lected, the average efficiency 
maximum efficiency, the resis 
rise, and the dust-holding ca; 
were all computed. In additiv 
drop from maximum to min 
efficiency was recorded and us 
a criterion of the degree of 
loading. 

The results of the 
mine the physical properties of the 
different carbons, all screened 
through 100 mesh, are present 
Table 6. The dust designatior 
shown in the first column, and thy 
jolted density in grams per cu 
centimeter and weight of oil 
sorbed in grams oil per 100 grams 
of dust are recorded in the secot 
and third columns. The rates 
oil absorption, using the oils 
Filters A and C, are shown 
last two columns. The jolted densi 
ties varied widely, ranging 
0.07 to 0.48 grams per cubic centi 
meter. The weights of oil absorl 
per 100 grams of dust varied 
63 to 796 grams. The rates oi 
absorption also varied widely lx 


tests to di 


tween the different dusts, and 
addition, 


varied considerably 
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ble 5—Carbon Blacks and Lampblacks Submitted for Test Table 7—Comparison of Performance Characteristics on Filter ¢ 
with 80-20 Dust Mixtures Containing Different Carbons 
(Face Air Velocity 300 fpm. Dust rate of feed 40 grams per hour 


R : I NU CR MANUFACTU "s DESIGN ON yp ~ 
po = seam — amas ee noone Weight Dust Fed 480 grams) 
{ Binney and Smith Co Raven No. 15 Carbon Black 
B Binney and Smith Co Molacco Carbon Black : 
( Binney and Smith Co Double Bolted Carbon Dust AVERAGE RESISTANCE Dust Col MAXIMUM Err 
D L. Martin Co. K-1 Black Dust EFFICIENCY RIsE LECTED IN- Erricitency, | Dror 
bE | Samuel Cabot, Inx Processed No. 8 Lampblack Per CENT INCHES OF FILTER Per CENT eur As 
F | G. L. Cabot, inc. Carbolac 2 Carbon Black WATER GRAMS Uw 
G | G. L. Cabot, Inc Elf 30 Carbon Black 
H Monsanto Chemical Co No. 10 Lampblack i 61 2a 0.19a 204a 70 20 
] | General Atlas Carbon Co No. 9010 Black B 72.9 0.14 350 77 
J | General Atlas Carbon Co. No. 9011 Black ‘ 541 0.16 260 7 
K General Atlas Carbon Co. No. 12509 Black D 75.5 0.18 363 77 
] General Atlas Carbon Co No. 12511 Black } 68 0 0 25 396 71 ’ 
ul Bihn and Wolff Co No. 1012 Lampblack I 53 4 0.12a 256a f ? 
\ | Imperial Oi] and Gas Products Co Excello Carbon Black . 63 .3 0.18 04 70 y 
I 70 6 0.23 339 76 
I 63.1 0.20 303 7 ) 
j 61.1 0.18 203 7 . 
A 0 0.18 284 Os ; 
I 9 0 0.19 283 7 2s 
i 64 0.3 00 74 19 
N 60 2 0.15 284 7 


Table 6—Density and Oil Absorption Tests of Different Dusts 
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JoLTEep Om Arsorp- | Rate or Or. | Rare or On 
DeENsITy, rIoN, GRAMS | ABSORPTION ABSORPTION 
Dust GRAMS OI PER 100 Om No.4 Om No. 2 
per Cu Cm Grams Dust GRAMS PER GRAMS PER . : : . 
Hour x 103 Hour Table 8 Rank Difference Correlation Coefficients Between 
— - _ Efficiency Drop, Weight of Oil Absorbed, Rate of Oil Absorption 
0.22 4 0.6 2 . . 
0 39 72 19 4 63 and Dust Density 
0.16 217 + 6 0 6 
0.48 63 24.6 7.1 
0.23 140 7.3 2.0 W EIGHT OF JOLTED Er EN Rat! 
0.12 424 1.5 0.5 Ou DENSITY Dror j RI 
0.17 183 6.7 uo 8 A BSORBED 2 
0.25 116 94 14 - . 
U 28 102 10.6 1.6 Rate of Absorptior 0.93 09 0 “4 
0.21 150 7.3 1.0 Oil N 4 
0.17 203 5.8 0.9 
( 0 08 706 0.5 0.9 Rate f Abse rptior 0 91 09 ( ) 
0.07 289 1.2 02 Oil No. 2 
( 0.24 164 7.3 1 4 
Pocahontas Ash 0.77 66 62.1 20.0 Efficiency Drop 0.60 0.52 
Ilhinois Fly Ash 0.74 64 85.6 25 8 = 
Fuller's Earth 0.60 80 73.0 12.9 lolted Density 0 96 
tween the two oils, with the adhe- efhciency drop during the tests values were ranked best for eac!l 
sive from Filter C requiring an av for the various dusts, the max factor, dependent upon which ap 
erage of approximately 180 times as imum being 28 per cent and the peared to he preferable as far as 


long to absorb the dust as the ad 
hesive from /ilter A. This slow 
rate of absorption for the Filter C 
adhesive probably explains the 
marked tendency for this particular 
filter to overload under accelerated 
test. 

In addition to the determinations 
made of the density and oil absorp- 
tion properties of the different car- 
bons, similar tests were made on 
Pocahontas ash, Ilinois fly ash and 
Fuller’s Earth, all screened through 
a 200 mesh sieve. These dusts, in 
comparison with the carbons, all 
showed high density and rate of 
absorption and a low weight of oil 
absorbed. As none of these dusts 
had ever shown any tendency to- 
ward causing filter overloading, it 
was considered probable that such 
properties were necessary for a 
non-overloading dust. 

The results of the tests conducted 
nm Filter C with the 80-20 mixtures 
of Pocahontas ash and the different 
‘arbons are shown in Table 7. 
ypical performance curves for two 
f these dust mixtures are pre- 
erited in Fig. & These tests 
how a wide variation in the 


minimum seven per cent. If it had 
not been for the varying degrees of 
overloading experienced with the 


different test dusts, it appears likely were of 
dicate statistically significant results 


that the average efficiencies for all 


a} ypear 


interpreting these results, it would 


that all of tl 


preventing hniter overloading lt 
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e coethcents 


sufficient magnitude to in 





tests would have been nearly the The correlations between any two 
same, as the maximum efficiencies of the factors, rate of absorptior 
were all between 70 and 77 per cent (oil No. 2), rate of absorption (oil 
with only two exceptions. As No. 4), jolted density, and weight 


would be expected with varying de- 
grees of overloading for the differ- 
ent tests, there were wide variations 
in the values for dust-holding ca 
pacity and for resistance rise. 

In order to determine those phys 
ical properties of the carbons which 
had the greatest influence upon fil 
ter overloading, rank difference 
correlation coefficients were calcu 
lated for each pair of the following 
factors: rate of absorption (filter 
oil No. 4), rate of absorption (filter 
oil No. 2), weight of oil absorbed, 
jolted density, and efficiency drop. 
These correlation coefficients are 
presented in Table 8 and were based 
upon giving the best rankings to 
the highest rate of absorption, the 
lowest weight of absorption, the 
lowest efficiency drop, and the high- 
est density. The highest or lowest 
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of oil absorbed. were all very high 
This indicated that it made little 
difference whether an oil of low or 
high viscosity was used in deter 
mining the relative rankings of the 
dust as to absorption, and that a 
carbon dust which would absorb 
comparatively small weights of oil 
would also absorb it rapidly \ 
dust which had a high density had 
a high rate of oil absorption, but 
absorbed only a comparatively small 
amount of oil. Although the cor 
relations between efficiency drop 
and rate of absorption, weight of oil 
absorbed, and density were not as 
marked as in the other cases, they 
were, however, of sufficient magni 
tude to be significant Further 
more, nine out of the fourteen filter 
tests using the 80-20 dust mixtures 
with different carbons resulted in 


445 





ee 




















ee ee ee 


efficiency drops between 19 and 28 
percentage units. Because of this 
clustering, it appears quite probable 
that if the tests had been conducted 
over longer periods of time, they 
would have resulted in more 
marked differences in_ efficiency 
drops between the various dusts 
and therefore very possibly in 
higher correlations. Nevertheless, 
this analysis indicates that those 
carbons having the highest rates of 
oil absorption and the lowest weight 
of oil absorbed will result in the 
least amount of overloading. Al- 
though these correlations were 
made only with different blacks, it 
is interesting to note that Pocahon- 
tas ash, Illinois fly ash, and Fuller's 
Earth have all been used at various 
times either as components of test 
dusts or as test dusts themselves 
without resulting in any filter over- 
loading, and that, as shown in Table 
6, these dusts also are all of com- 
paratively high density, high rate 
of oil absorption, and low weight 
of oil absorbed. The two carbons, 
B and D, which, when mixed with 
Pocahontas ash resulted in the low- 
est efficiency drops during the filter 
tests, both had the highest densities, 
the lowest weights of oil absorbed, 
and the highest rates of oil absorp- 
tion of any of the blacks tested. 
These two dusts weré respectively 
Molacco Black and K-1 Black. (See 
Table 5.) 


Non-Overloading Dust Mixtures 


The results of the filter tests of 
different carbons and of the 80 per 
cent Pocahontas and 20 per cent 
carbon mixtures indicated the phys- 
ical properties of dusts possessing 
satisfactory non-overloading charac- 
teristics for accelerated filter tests. 
However, in addition to these char- 
acteristics, any such dusts satisfac- 


Table 9—Comparisons of Black D* on 
Fiker B 


(Dust Feed 20 grams per hour. Face Air 
Velocity 300 fpm) 


gave |AveraGe>, Resist- 





ENSITY,, EFFict- | ANCE> 
Test Grams eNcy, | Rise 
No. SAMPLE [PER CU CM Per Cent|IN.oF HA 
1 (a) 0 437 82.7 0 056 
2 (b) 0 434 80 9 0 066 
3 {c) 0 441 81.0 0.043 
4 (d) 0.408 755 0 055 
5 (e) 0 443 88.5 0 047 
6 (f) 0 464 81.4 0 044 
7 (g) 0 428 81.0 0 052 
8 (g) 0 428 75.0 0 064 


a All same brand and same manufacture but dif- 
ferent production batches. 
Based on 4-hour average. 
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tory tor a standard mixture must 
not vary appreciably in physical 
properties from batch to batch dur- 
ing manufacture. There are prob- 
ably many different dusts which 
would meet most of the require- 
ments of a satisfactory mixture; 
there are also probably many dif- 
ferent ratios of these dust compo- 
nents which would be satisfactory. 
The overload tests already dis- 
cussed indicated that one such mix- 
ture was that composed of 80 per 
cent Pocahontas ash and 20 per cent 
K-1 Black. However, in order to 
establish fully that this was the case, 
two additional tests were run with 
this mixture on Filters C and B at 
a rate of dust feed of 20 grams per 
hour and to a final limiting resist- 
ance of 1 in. of water. These tests 
were run intermittently with time 
lapses allowed between each eight 
hours of actual test. In addition 
eight different four-hour tests were 
run on Filter B using seven differ- 
ent samples of K-1 Black obtained 
from different production batches 
at different dates. The rate of dust 
feed was 20 grams per hour and no 
other components were added to the 
test dust. 

Table 9 presents the results of 
the four-hour tests made on Filter B 
with K-1 Black and records the 
sample designation, the jolted den- 
sity, the average efficiency, and the 
resistance rise. The densities for 
the different samples varied from 
0.428 to 0.464 grams per cubic 
centimeter and the average effi- 
ciencies for the four-hour tests 
ranged from 75.0 to 88.5 per cent. 
Much of the variation in efficiency 
may be attributed to differences in 
the filters even though of the same 
brand and manufacture. For ex- 
ample, dust sample G was tested on 
two supposedly identical filters, and 
yet the average efficiencies for these 
tests were 75.0 and 81.0 per cent. 
In view of the results obtained on 
other carbons with similar tests at 
a previous date,® these results may 
be considered very satisfactory from 
the standpoint of duplication. 

Figs. 9 and 10 are the perform- 
ance curves for the tests conducted 
on Filters C and B with the 80 per 
cent Pocahontas, 20 per cent K-1 
Black mixture to a limiting resist- 
ance of 1 inch of water. Each of 
these tests was run in 8-hour incre- 
ments with time lapses as noted on 


*Loc. Cit., Note 1. 





the graphs. The test on Filter . 
showed practically no indication « 

overloading with only slight chang: 

in resistance and no_ noticeab! 
changes in efficiency between te- 
periods. The test on Filter C ind 

cated a slight overloading as ey 

denced by changes in resistance an 
efficiency during the intervenin; 
time periods. A similar test run © 
Filter C with this dust mixture a: 
20 grams per hour but with con 
tinuous instead of intermittent tes: 
ing showed no indication of ove: 

loading, although of course sligh; 
overloading was probably taking 
place. In the light of previous re 
search on dust mixtures it appears 
that regardless of the mixture, 
filter utilizing an adhesive as vis 
cous as that on Filter C will evi 
dence a slight overloading during 
accelerated tests. However, a slight 
overloading apparently has little, i 
any, effect upon the efficiency and 
only a small effect upon the life and 
dust-holding capacity. These tests 
therefore indicate that the dust mix 
ture consisting of 80 per cent Poca 
hontas ash, screened through 200 
mesh, and 20 per cent K-1 Black, 
screened through 100 mesh, is one 
mixture which satisfies the require 
ments as to reproduction of compo 
nents and as to non-overloading 
characteristics required of a stand 
ard dust mixture. 


Summary 


In this paper it has been shown 
that there is apparently no danger 
of filter overloading during accel 
erated tests of dry filters, but that 
with oiled filters overloading may 
occur if the rate of dust feed 1s 
more rapid than the rate with which 
the adhesive can absorb the dust 
If such is the case, overloading may 
result in fictitious performance 
characteristics usually showing a 
decrease in average efficiency and 
an increase in life and dust holding 
capacity over normal performance. 
Such a condition can be brought 
about if the filter adhesive is ex- 
tremely viscous and incapable of ab 
sorbing dust rapidly, if the final 
limiting resistance is arbitrarily 
placed much beyond that to which 
the filter may normally be subjected 
under good operating conditions, or 
if low density test dusts having 4 
low rate of oil absorption and a 
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hign weight ot oil absorption are 
used in the test mixture. Overload- 
ing can be detected during acceler- 
ated tests either by a drop in effi- 
ciency as the test progresses, a 
sudden change in efficiency and filter 
resistance after an interruption of 
appreciable duration during a test, 
or by a change in the performance 
characteristics of like filters when 
tested with the same dust mixture 
but at different rates of feed. 

Tests conducted on viscous filters 
with comparatively light adhesives 
showed no appreciable change in ef- 
ficiency with temperature when op- 


MELCHETT MEDAL TO 
A. C, FIELDNER 


The Council of the British Insti- 
tute of Fuel has announced that 
A. C. Fieldner, Chief of the Tech- 
nologic Branch and Chief of the 
Coal Division, U. S. Bureau of 
Mines, will be the recipient of the 
Melchett Medal. This medal, 
awarded annually by the Institute 
for outstanding achievement in 
work involving the scientific prep- 
aration or use of fuel, is ordinarily 
presented personally to the recipient 
in London, England, in October, 
but under present conditions, the 
Council of the Institute of Fuel will 
endeavor to have the formal pres- 
entation made in the United States 
this year. 

Mr. Fieldner, a chemical engineer 
and scientific research worker for 
35 years in the Department of the 
Interior, thus will become the 
second American so honored since 
the medal was first awarded in 
1930, the first having been given to 
the late Charles M. Schwab. 

A native of Ohio where he at- 
tended the public schools and Ohio 
State University, Columbus, Mr. 
Fieldner launched his successful ca- 
reer in scientific fuel research soon 
after he received his college degree. 
He spent two years as an industrial 
fuel engineer and chemist with pri- 
vate industry, and then joined the 
Government service in 1907 as 
chemist in the Technologic Branch 
of the United States Geological 
Survey. Two years later, at the age 
of 27, he became a member of the 
staff of the U. S. Bureau of Mines 
Fuels Chemistry Laboratories and 
after a short time was placed in 
charge of that work. 


erating between O F and 130 F. 
However, those filters with oils hav- 
ing a marked decrease in viscosity 
showed a certain degree of over 
loading at low temperatures even 
with a test dust which gave no in- 
dication of overloading at normal 
temperatures. There appeared to 
be a definite tendency toward 
greater life and dust-holding capac- 
ity at high temperature for all vis- 
cous filters tested. 

As a result of tests conducted on 
various carbon blacks and lamp- 
blacks submitted by different manu- 
facturers, it was found that a dust, 


—EE 


During World War 1, Mr. Field- 
ner was in charge of gas mask in- 
vestigations, an activity conducted 
by the Bureau of Mines until the 
middle of 1918 when it was taken 
over by the War Department. He 
served with the Chemical Warfare 
Service with the rank of Major 
from July 1, 1918 to January 11, 
1919, directing the Gas Mask Re- 
search Division. During this war 
period, he developed methods of 





A. C, Fieldner 


testing gas masks and gas absorb- 
ents and directed the research activi- 
ties of more than a thousand scien- 
tists in this branch of chemical 
warfare. 

In 1919 he was made supervising 
chemist of the Bureau and later was 
also appointed Superintendent of 
the Experiment Station at Pitts- 
burgh, Pa. Outstanding work won 
for him successive promotion to 
Chief Chemist, Chief Engineer of 
the Experiment Stations Division 
with headquarters in Washington, 
D. C., and in 1936, to the position 
which he now holds as head of the 
Coal Division and Chief of the 
Technologic Branch. 

Mr. Fieldner is internationally 
known as the inventor and devel- 
oper of many techniques of testing 
and analyzing coal, coke and gas, 
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to possess satisfactory non-overload 


ing characteristics when used as a 
component of a filter test dust, 
should exhibit a high rate of oil 
absorption, but a low weight of oil 
absorption. In addition, any dusts 
satisfactory for use in a standard 
test mixture must be capable of du 
plication. One dust mixture tested 
which satisfied these requirements 
as to reproduction of components 
and non-overloading characteristics 
consisted of 80 per cent Pocahontas 
ash screened through 200 mesh and 
20 per cent K-1 Black screened 
through 100 mesh. 


and is recognized as having con 
tributed to science a comprehensive 
knowledge of the properties and 
values of coal and related fuels. His 
pioneering work has resulted in ad 
vancing the standardization of meth 
ods of analysis of coals and other 
fuels. Because of the practical 
value of his original research, and 
because of his willingness to spread 
the benefits of his long experience, 
Mr. Fieldner is continually con 
sulted by private industry and by 
public and Governmental organiza 
tions concerned with fuels. 

In 1925, in connection with the 
ventilation of the Holland Vehicu 
lar Tunnel, investigations were car 
ried on to determine the amount 
and composition of exhaust gases 
from motor vehicles under direction 
of Mr. Fieldner at the Pittsburgh 
Experiment Station. 

Mr. Fieldner is active in many 
professional societies such as the 
American Institute of Chemical En- 
gineering, the American Chemical 
Society, the American Society for 
Testing Materials, of which he was 
president in 1937, the American 
Gas Association, and the American 
Institute of Mining and Metallurgi- 
cal Engineers. He has been closely 
identified with ASHVE research for 
many years and serves as ex-officio 
member of the Society’s Committee 
on Research. 

As chief of the 
Branch of the Bureau of Mines, he 
now directs such diversified activi 
ties as petroleum investigation, ex 
ploration for strategic minerals, 
metallurgical research on the ores of 
vital war metals and research work 
in the testing of coal, all of which 
currently is devoted to the success 
ful prosecution of the War. 
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Graphical Symbols for Drawings 


IN NovEMBER 1941 the American Standards Association 
approved a group of heating, ventilation, refrigeration, 
air conditioning, plumbing and welding graphical sym- 
bols for use on drawings which were designated as 
Z32.2-1941. 

As early as December 1928, a committee was appointed 
to review a number of suggested series of symbols includ- 
ing (1) those proposed by the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS in 1925 and 
(2) those proposed in 1926 by the National Association 
of Master Plumbers of the United States. The com- 


mittee also drew on material from the publications of 


various organizations and in November 1935 the first 
American Standard was approved with a serial number 
of Z14.2-1935. 

During the last stages of this activity a number of 
interested groups requested that the project be broadened. 
Accordingly, in November 1933, the American Standards 
Association called a conference to which were invited 
representatives of the Sectional Committees on Standard- 
ization of Letter Symbols and Abbreviations for Science 
and Engineering (2710) and Standards for Drawings and 
Drafting Room Practice (Z14). As a result of this 


discussion it was agreed that all of the activity 
graphical symbols should be concentrated in a new S. 
tional Committee on Standardization of Graphical S\ 
bols and Abbreviations for Use on Drawings (Z32). 

At the organization meeting of the new committ 
held in June 1936, the work was divided into 
sub-committees, one covering symbols in Mechani 
Engineering, and the other dealing with Electrical En 
neering. To bring the existing standard in conform 
with current practice, a revision of Z14.2-1939 
initiated by the sub-committee on Mechanical Engine: 
ing and its sub-groups, providing for the addition 
symbols on air conditioning, sprinklers, pneumatic tul» A 
duct work, refrigerating and welding. i. 

The sub-group responsible for revising and prepa: 
the symbols for heating, ventilation, refrigeration 
air conditioning, consisted of E. E. Ashley, ASH \ 
New York, N. Y., chairman; L. L. Munier, HPAC( 
New York, N. Y., J. L. Murphy, NAMP, New Y 
N. Y., E. L. Penfrase, ASSE, New York, N. Y., L. H 
Roller, ASRE, New York, N. Y., and E. R. Wolfert 
ACMA, West Springfield, Mass. 








Graphical Symbols 
for Use on Drawings Piping 


Graphical Symbols 
for Use on Drawings Piping 








HEATING 





60 High Pressure Steam ~~ ~ 





61 Medium Pressure Steam 





62 Low Pressure Steam 

63 High Pressure Return 

64 Medium Pressure Return 

65 Low Pressure Return 

66 Boiler Blow Off 

67 Condensate or Vacuum Pump Discharge 
68 Feedwater Pump Discharge 

69 Make Up Water 

70 Air Relief Line —_ 

7) Fuel Oi! Flow FOF 

72 Fuel Oi! Return — OR 
73 Fuel Oil Tank Vent 
74 Compressed Air A 
75 Hot Water Heating Supply 
76 Hot Water Heating Return 











a 
—S>= i  — —- — 








—_— er rr OO 








AiR CONDITIONING 
80 Refrigerant Discharge RD 
6! Refrigerant Suction _— SSRs —_— os 
82 Condenser Water Flow Cc 
83 Condenser Water Return _— RS 
84 Circulazing Chilled or Hot Water Flow 
85 Circulating Chilled or Hot Water Rewuwrn —— ——— — CHR —— 











cw 
cr 




















86 Make Up Water Ee ° 

87 Humidification Line oa H -———— 
88 Drain o 

89 Brine Supply 5 

9 Brine Return , o_o BR 





PLUMBING 
100 Soil, Waste or Leader (Above Grade) 
101 Sou, Waste or Leader (Below Grade 
102 Vent 
103 Cold Water me 0 ano as oe 
104 Hot Water 


105 Hot Water Return —— --- —.--- ee --- 





eee a 


vee 


ted 


106 Fire Line —_ 
107 Gas 6 





4 Pre 


AciD 





108 Acid Waste 
109 Drinking Water Flow 





110 Drinking Water Return 





Itt Vacuum Cleaning v 


112 Compressed Air 











SPRINKLERS 
120 Main Supphes Ss 
121 Branch and Head “=== 
122 Drain ou (oe ees §= 


PNEUMATIC TUBES 
123 Tube Runs 
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raphical Symbols 
| " for Use on Drawings 


Pipe Fittings and Valves 





Graphical Symbols 
for Use on Drawings 


Pipe Fittings and Valves 





—— 


Bett and Sprgot 








130 Jom 

1M Elbow 90 deg 

132 Elbow-—-45 deg 

133 Elbow--Turned Up 
14 Elbow—Turned Down 
135 Elbow- Long Radius oC 


136 Side Outlet 
Elbow Outlet Down 


137 Side Outlet 
Elbow —Outlet Up 


138 Base Elbow 


139 Double Branch Elbow 


a 














tT TR Tae 





? east 
? PTF 
i PA 4| 


T° 23d 














Flanged 


Bett and Spegot A cided soideren 





140 Single Sweep Tee 


+ 


141 Double Sweep Tee 


142 Reducing Elbow 


14} Tee 


SAA 


$ 
( 
x 


144 Tee—Outlet Up 


145 Tee—Outiet Bowr 


$ 


146 Side Outlet Tee 
Outlet Up 


4 


( vee 


¥ 


147 Side Outlet Tee 
Outlet Down 


148 Cross 














’ 













































































149 Reducer, Concentr« t + 1 | J > | + ~ | <a —- 
i i = 
Graphical Symbols Graphical Symbols _ 
for Use on Drawings Pipe Fittings and Valves for Use on Drawings Pipe Fittings and Valves 
Flanges Screwed Bell and Spagot Welded Soldered flanged wreewed Bet wnt Se |  eided | soidered 
| | 
150 Reducer, Eooentric 160 Quick Opening Vaive Ses + | sg te 
Tay | Oy | 5 | PO | ap | pR- | | DQ | -—R- 
| | | 
161 Ploat Operating Valve ' a. | | : | 
15) Lateral +x} <<} Retad —— 
| 
2 tor rat ate iS) | CS) 
- oe = pe os Pea | | ~~ >» | 
152 Gate Valve : ha . 
sce veo) | HO | | Ke [| > 1 Mee Opened Cote |_| | E B. | 
153 Globe Valve +><}+- -D<} ><t +Co<> <<) | 
Elevation (See 170) 164 FE oy Jount ++} —— >| | me .— | <> 
e ‘a 
154 Angle Gate Valve 165 Reducing Flange - 2 
Elevation (See 171) Lt 
a nor ¥y n | 
155 Angle Globe Vaive ea a Bis — 
Elevation (See 172) 
167 Sleeve He-=- = ad 
| 
156 Check Valve me | aR | Se | ee | od 168 Bushing ——>- | —se>e-— | —ae— 
<_ ra ¢ 169 Gate Valve, Plan +6 +63- <2 
157 Angle Check Valve » 3 F 
170 Globe Valve, Plar +e + | ~b< | 
158 Stop Cock 40 40F 230e ae ~d)p 171 Angle Gate Valve, Plan (<< (3 => | 
159 Safety Valve >t DK >KE aK ~<>kp- 172 Angle Globe Valve, Plan << C=; > 
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Graphical Symbols 
for Use on Drawings Welding 


Graphical Symbols 
For Use on Drawings Welding 





ARC AND GAS WELDING 


BEAD 
-_—- & 


BOTH SIDES 


SIOE OF JOINT SIOE OF JOINT OF JOINT 


<N 





The side of the jount to which the arrow pomts « the arrow (or near) se 
Both-sades wekds of same type are of same site uniew otherwise shown 


Symbols apply between abrupt changes in direction of jownt of as dumensoned except where all aruund 
symbol used) 


All welds are contunuous and of user's standard propaur uns unless otherwise shown 
Tail of arrow used for specification reference (tail may be onmmited when reference snot used 
Dimensions of weld wes. increment lengths and spacings are gisen in in hes 


wwe 


ewe 


RESISTANCE WELDING 


TYPE OF W FIEL LO ALL 
WELD] AROUND ff YS" 


KX} X (|XX !/e¢}] O |— 
PER WELD\ OF 1OOLBS PER LINEAR IN. Fy Sass, 
































| Symbols apply betecen abrupt changes in directsan of jount. or as dumensaned except where 
all around symbol is used) 

2 Tail of arrow used for specification reference tail may be omutted when reference s not used 

3 All spacings are given in inches 


More Further information on the use of these symbols will be found in “Welding Symbaty and instructions fer Thew Use published by we 
Asmerican Welding Society, New York NY. perme 25 conte 














LOCATION OF WELDING INFORMATION 











Nore Further information on the use of these vyminats will te found i Weighing Symubats amd iegeructiom for Thew (se puctemient by one 
Amerikan Welding Socty, New York. NY _ price 25 conte 














Graphical Symbols 


for Use on Drawings Heating and Ventilating 


Graphical Symbols 


for Use on Drawings Heat-Power Apparatus 








SEATON 
ee awe ma ee 


176 Unuw Heater (Propeller) Plan q| ED 


177 Unit Heater (Centrifugal Fan) Plan 


173 Heat Transfer Surface Plan 


174 Wall Radwtor Plan 


178 Wall Radsator on Ceding Plan 


oFO9 bom #996 | 





178 Unw Ventilator Plan 


TRAPS 





179 Thermostatx 





180 Blast Thermostatic 





181 Float and Thermostat 





182 Float 





183 Bolles Return 


VALVES 





184 Reducing Pressure 





185 Aw Line 





186 Lock and Shield 





187 Diaphragm 


188 Aur Elirnunetor 








189 Stramer 





190 Thermometer 


191 Thermostat 











240 Steam Generator 249 Automatic 
Bouter Reducing Valv 
241 Flue Gas Reheater 
Interrmechete Superthcatcr 250 Aut tic 
By-pass Valve 


242 =Live Steam Superheater 





251 Automatic Valve 
Operated by Governor 


243 Feed Heater With > 
Air Outlet j 
+ 
252 Pumps 
Boiler Feed 
244 Steam Turbine Service 


Condensate 
Circulating Water 
Au 


Reciprocating 


nse 


245 Surface Condenser 
253 Dynamic Pump 
Air Ejector 


246 Condensing Turbine 
254 Steam Trap 
pod Tank 
— 


248 Closed Tank onan 
Sr | 
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Graphical Symbols 
for Use on Drawings 


Ductwork 


Graphical Symbols 
for Use on Drawings 


Ductwork 








200 Duct (ist Figure, Width. Ind, Depth) 
201 Direction of Flow 

202 Inclined Drop in Respect to Air Flow 
203 Inclined Rise in Respect to Air Flow 
204 Supply Duct Section 

205 Exhaust Duct Section 

206 Recirculation Duct Section 

207 Fresh Air Duct Section 

208 Other Ducts Section 

209 Register 

210 Grille 

211 Supply Outlet 

212 Exhaust Iniet 

213 Top Register or Grille 

214 Center Register or Grille 

215 Bottom Register or Grille 

216 Top and Bottom Registér or Grille 
217 Ceiling Register or Grille 


218 Louver Opening 




















{  —S a 
S&}-— 2-20 
Ct— 12" 20 
acces en 





6 


i—_— 


{| ow 


r TR_20*/2- 700cfm 
TS 20*/2- 700cf#™m 
r CR 20*/2— 200chm 
‘CG 204/2— 700c%m 
|) 22.20 2- 700c¥m 

BG 20*/2— 700cfm 
\ TEBR 20 */2- @a. 700 cfm 
' T6B6 20*/2-e0 700 cfm 

CR 20*/2 700 cfm 

C =} 20 sd 2 700 < fn 


, L 20*/2- 200cf#m 
—— ~~ 


tP-202/2- 700c¥m 








220 Volume Damper 


Deflecting Damper 


222 Deflecting Damper, Up 


223 Detecting Damper, Down 


224 Adjustable Blank Of 


225 Vanes 


226 Aut mbt Damper 


— 
\ 
het 
~t-. 
> 
a 
-t—. 
~ 
a 
-———~- 4, TR 
> - 
os 4 
[% + ‘ 
| r 4 
i 
es - 
' ~ - 

















a 
—- 
== 
227 Canvas Connections \ ana J 
RYq 
Ltt 
= = — T™ 
, - be 4 — -* 
228 Fan and Motor W ith ht Guard 4 
1 
lin | 
ate 
, 
229 Intake Louvers and Screer E | 
Graphical Symbols 
for Use on Drawings Refrigerating 











| -——— ——<I-7 ” | 
¢ : ‘ 
- + — ~ 
219 Adjustable Plaque we —+___—— ~ 
if ae ; 
\ < é P- 20°O@- 70 cfm 
Graphical Symbols 
for Use on Drawings Refrigerating 
280 Thermostat i essa 
{ 294 Strainer 
(Self Contained WY) - 
—~<— 

281 Thermostat AN a 
R ¢ Bulb (rT) 295 High Side Float © 

282 Pressure Switch —cf} i 

296 Low Side Float ie 

283 Hand Expansion Valve 6 

< 

284 Automatic 297 Gage (y 
Expansion Valve a a 4 

285 Thermostatx - 

Expansion Valve 298 Finned Type Cooling Unit 
Natural Convection . 

286 Valve, Evaporator Pressure — 
Regulating. Throtthng . eee 
Type (Evaporator Side oe les 299 Pipe Coil \ — 

287 Valve, Evaporator Pressure x Ol 
Regulating, Thermostat co 300 Forced Convectior | 
Throtthng Type Cooling Unit —— 

—_~ }— 

288 Valve, Evaporator Pressure 
Regulating. Snap- Action seh. 
Valve nN 


289 Valve, Compressor Suction 
Pressure Limiting _ 
Throttling Type cs aa 
(Compressor Side bel 


290 Hand Shut Off Vaive 

(Flanged) ++ 
291 Thermal Bulb <<. 
292 Scale Trap 
293 Dryer sere 





wi 


w2 


ws 


4 


305 


Immerswon Cooling Unu | ) 


loe Making Una = 
——— 


Heat Interchanger 


AL 
Condensing U nit , 
Air Cooked Eo. 


Condensing Unit, 
Water Cooled 








am) 
106 Compressor pew 
a> [am 
~ 
07 Cooling Tower 
’ ' 
=x 
Oe Evaporative Condenser a 
—+— 3 
= | 
~- 
9 Solenond \ alve a 
—~5>— 
10 Pressure Switch W eth ~~ 
- a — 
High Pressure Cut-Out _ = 8 S 











Heatinc, Preyncg & Am Conprrioninc, Jury, 1942 


ASHVE Journat Section 


451 





eesti 














Graphical Symbols 
for Use on Drawings 


Conventional Rivets 


Graphical Symbols 
for Use on Drawings 








260 Shop Rivets, Two Full Heads 


261 Shop Rivets, Countersunk and Chipped, Near Side 


























1 Corner Bath 









































Plumbing 
(Elev 





























+ | 
2 Recessed Bath ri 
262 Shop Rivets, Countersunk and Chipped, Far Side | 10 Pedestal Lavatory O 
263 Shop Rivets, Countersunk and Chipped, Both Sides PL 
3 Roll Rim Bath ) 
264 Shop Rivets, Countersunk but Not Chipped, Max. 4 in. High Near Side ot Witoumy Toy 
265 Shop Rivets, Countersunk but Not Chipped, Max. 4 in. High Far Side WL 
266 Shop Rivets, Countersunk but Not Chipped. Max. 4 in. High Both Sides 4 Site Beth 
SB 12 Corner Lavatory 
267 Shop Rivets, Flattened to \ in. High for 4 in. and 
‘in. Rivets Near Side LAV 
268 S Rivets, Flattened to ! High for + and 
—— —_ ee in. Rivets Fer Side $ Foot Bath "ae 
269 Shop Rivets, Flattened to \4 in. High for ‘4 in. and 13 Manicure Lavatory 
4 igh vi iin. Rivets Both Sides J} Medical Lavatory C) 
ML 
270 Shop Rivets, Flattened to ‘sin. High for \, '4, and 
1 in. Rivets Near Side 6 Bidet 
271 Shop Rivets, Flattened to % in. High for “i, "s, and 14 Dental Lavatory 
lin. Rivets Far Side © / 
272 Shop Rivets, Flattened to 4 in. High for i, '4, and DENTAL LAV 
1 in. Rivets Both Sides 
7 Shower Stall T 
273 Field Rivets, Two Full Heads V\ 4 2 ‘Wits anes ten TT 
274 =Pield Rivets, Countersunk and Chipped, Near Side Ss 
275 Field Rivets, Countersunk and Chipped, Far Side St Head 
° 16 Kitchen Sink 
276 Field Rivets, Councersunk and Chipped, Both Sides R & L Drain Board 
| (Plan) (Blev.) 
Graphical Symbols Graphical Symbols _ 
for Use on Drawings Plumbing for Use on Drawings Plumbing 
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Members on Active Duty* 
U. S. ARMY 


vcnorer, Henry A., Jr., Private, 87th 
Air Base Squadron. 

tapcett, W. Howard, Capt., 360th Infan- 
try School. 

sarnes, Hugh S., First Lieut., 99th 
C.A. (aa). 

Rernarp, Edgar L., Lieut., 23rd Ar- 
mored Engr. Battalion. 

Rerzetivs, Carl E., Capt. Battalion 
Comdr. 

Rrown, Harper J., First Lieut., Ordnance 
Dept. 

Rreunpace, F. Ward, First Lieut., 423rd 
C.A. 

Burns, Frank G., Capt., Infantry. 

Camppett, Alfred Q., Jr., Lieut. Field 
Artillery. 

CAMPBELL, Bowen, Capt., B.O.C. No. 49. 

CamppeLL, George W., First Lieut., Air 
Corps. 

Caskey, Luther H., Jr., Second Lieut., 
Personnel Officer. 

Cuase, R. E., Jr., Private First Class, 
417th Ordnance Dept., A.V.N. 

CHEESEMAN, Evans W., Lieut., Personnel 
Adjutant. 

Crark, Albert C., Capt. A.P.O, 843, 
Seattle, Wash. 

Ciemens, Joseph D., Second Lieut. 
(Engrs.) Air Corps. 

Crotey, Jack G., First Lieut., 76th Coast 
Artillery. 

Dasrs, John T., First Lieut., C.A.C. 

Danietson, Wilmot A., Brig.-Gen. 
O.M.C, 

Dickson, Robert W., Jr., Lieut., 40th 
S}ombardment Group. 

Drum, Leo J., Jr., Second Lieut., Q.M.C. 

EscHENBACH, Sam P., First Lieut., 62nd 
C.A. (aa). 

Fecpstein, Harold, First Lieut., Ord- 
nance Dept. 

FINERAN, Edward V., First Lieut. Sig- 
nal Corps School. 

FLarsHeIm, C. A., Private, E.R.C., Air 
Corps. 

FORDERBRUGGEN, Kevin J, First Lieut. 
65th C.A. (aa). 

Foster, John G., Cadet, U. S. Air Corps. 

FRANKLIN, S. H., Jr., Major, Ordnance 
Dept. 

FREEMAN, Alfred W., Aviation Cadet, 
Squadron F. 

FrepMAN, D. Harry, Capt., C.E., Asst. 
Utilities Officer. 

GauLt, George W., Lieut. Corps of 
Engrs. 

GONZALEZ, Rafael A., Capt., Ordnance 
Dept., U. S. Army. 

GRABMAN, Henry B., Lieut., 36th Engi- 
neers (c). 

GREEN, Everett W., Private, 87th Bat- 
talion. 

‘tAwes, Harold D., Master Serg., O.C.S. 
Herpert, Richard M., Lieut., Air Corps. 
‘ust, Carl E., Capt., Ordnance Dept. 
BISON, James L., First Lieut. Asst. 

| Constructing Quartermaster. 

ones, James T., Second Lieut., Engi- 

_ heer Reserve Corps, 

“ILLOREN, Donald E., Hdqs. Co., 15th 
Infantry. 


“Compiled as of July 1, 1942, 


ro 


Kummer, Calvin J., First Lieut., 72nd 
F.A. 

Kurtz, Robert W., First Lieut., Ordnance 
Works. 

Lenone, J. M., Major, Corps of Engrs. 

Licgut, John C., First Lieut., Ordnance 
Dept. 

LINEBAUGH, John E., Capt., Air Corps. 

MacEacuin, Grahm C., Capt., Corps 
of Engrs. 

MacGrecor, Cecil M., Capt., F.A. 

Maun, Benjamin S., First Lieut., Ord- 
nance Dept. 

Marston, Anson D., Major, G.S.C. 

McCain, H. King, Lieut., Quartermas- 
ter School 

McGinn, George F., Major, Infantry. 

McKay, Albert W., Second Lieut., Ord- 
nance Dept. 

Morton, Harold S., Major, Ordnance 
Dept. 

NEAL, James P., Capt., Ordnance Dept. 

Norrincron, Walter L., First Lieut., 
Ordnance Dept. 

Parsons, Leonard D., Jr., Capt., Q.M.C. 

PeLLMouNTER, T. V., Second Lieut., 55th 
Ordnance Co. 

Praw _, Frank E., Lieut., Ordnance Dept. 

Ruine, George R., Capt., Ordnance Dept. 

RvuEMMELE, Albert M., First Lieut., Ord- 
nance Section PRGD. 

Sanprort, John F., First Lieut. F.A., 
B.O.C. No. 44. 

Saurwein, G. K., Major, Ordnance, 
U. S. Army. 

Scucick, Paul F., Colonel, 216th Coast 
Artillery. 

Scott, Allison F. H., Lieut. Colonel, 
Coast Artillery Corps. 

Suarp, John R., Major, Corps of Engrs. 

Suearer, William A., Jr., Second Lieut., 
Engr. Corps. 

SLOANE, David J., 56th General Hospital. 

Snyper, Edwin F., Jr., Second Lieut., 
Corps of Engrs. 

Sopet, Frank, Private, Co. A, 101 M.P. 
Bn. 

Spence, Robert A. Lieut. Ordnance 
Dept. 

STERNER, Douglas S., First Lieut., 282nd 
Quartermaster Corps. 

VanNowunvys, Herbert C., First Lieut. 

Weaver, J. V. O., Major, Air Corps. 

Wirson, Westray E., Major, Q.M.C. 

Zink, David D., Major, G.S.C., Ist 
Arm’'d Corps. 

U. S. NAVY 

Axers, George W., Lieut. Comdr., U.S.S. 
Markab. 

Baer, John E., Ensign, U. S. Navy Re- 
cruiting Station. 

,AHLMANN, W. F., Lieut., U. S. N. R. 

Baker, Roland H., Lieut. Comdr., U. S. 
N. R. 

Cary, Edward B., Lieut. Comdr. (CEC), 
u; =-x. &. 

Cover, R. R., Warrant Officer, EV(s), 
U. S. N. R. 

Herre, Harold A., Ensign, E.V.S., U. S. 
N. R. 

Hovuenrten, F. C., Lieut. Comdr., U. S. 
N. R. 

Kaun, Charles R., Jr., Ensign, Philadel- 
phia Navy Yard. 

Ketiy, Olin A., Aviation Cadet, U. S. 
Army Air Force. 


Lapp, David, Lieut. Comdr. U. S. N. R 

LANDAUER, Leo L., Lieut., U. S. N. R 

Mastey, Louis C., Lieut. Comdr., U. S 
N. R. 

MaTueka, Charles R., U.S.S. Tattnall 

Matrurtes, Leo A., Ensign, U. S. N. R 

MILLARD, Junius W., Lieut. (s.¢.) Or 
ganized Reserve. 

Mutcey, Paul A., Lieut. (s.¢.) U. S 
N. R. 

PARKINSON, John S., Lieut., U. S. N. R 

Powers, Edgar C., Lieut. (jg) U. S 
N. R. 

Queer, E. R., Lieut. (E-V) (S) U.S 
N. R. 

Rover, E. J., Lieut., U. S. N. R 

Suaptro, Charles A., Ensign, D-V (s) 
U. S. N. R. 


Simpson, Robert L., Ensign (E-V) (s 


U.S Bm 
Stacey, Alfred E., Jr... Comdr., UU. § 
N. R. 


Steer, R. Justin, Lieut. (jg) U. S. N. R 

Sterne, C. M., Lieut. Comdr., U. S. N. R 

Urpant, Thomas H., Lieut. Coma: 
(E-V) (s) 

Watt, Richard M., Jr., Comd: 

WesTPHAL, N. E., Ensign 


FOREIGN MEMBERS 


Armour, Edson G., Royal Canadian Air 
Force. 

BALLANTYNE, George L., Instructor, 
Royal Canadian Air Force 

Barnett, Campbell M., Canadian Active 
Service Forces 

Bisnop, Joseph W., Canadian Active 
Service Forces. 

Boomer, Emmanuel, Lieut., Air Force 

BowerMAN, E, L., Flying Officer, Royal 
Canadian Air Force. 

Burt, Roderick E. W. 

Danie, William E., Second Lieut. Royal 
Artillery. 7 

Dow er, Edward A., First Lieut., Royal 
Canadian Engineers. 

Foster, Philip H., Pilot Officer, Royal 
Canadian Air Force. 

Fox, John H., Canadian Active Service 
Forces. 

Jouns, Charles F., Flight Lieut., Royal 
Canadian Air Force. 
KitcHen, William H., Sub-Licut., Royal 
Canadian Naval Volunteer Reserves. 
LABonne, Henri, Lieut., “Les Fusiliers 
de Sherbrooke.” 

MacLacuLan, Victor D., Flight Lieut. 
Royal Air Force Volunteer Reserves 

Norro._k, Leslie W., Major, Royal Engrs. 

Pennock, William B., Major, Royal Ca 
nadian Engrs. 

PouGuer, Bernard R. E., Sergt., 110(el) 
A. T. Coy R. E. 

Price, Ernest H., Lieut., Royal Canadian 
Engrs. 

Pryke, John K. M., Capt., Royal Army 
Ordnance Corp. 

Ricwarpson, Robert D., Bombardier, 
Royal Regiment Artillery 

Ropinson, Jack A. 

Smiru, Gerald E., Royal Canadian Engrs. 

Witkinson, Arthur, Flying Officer, 
Royal Canadian Air Force. 

Woop, Alfred W., Royal Canadian Air 
Force. 
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NEW OFFICERS INDUCTED 
AT WASHINGTON, D. C. 


May 13, 19042. The final meeting 
of the season was held by the 
Washington, D. C., Chapter at the 
Dodge Hotel, and inasmuch as it 
was previously announced that this 
would be a business meeting only, 
there were but 9 members and 
guests present. 

After dinner the group assembled 
in the Garden House, and Pres. 
F. A. Leser called the meeting to 
order. The previous minutes were 
read by the secretary and approved 
as read. K. F. Baldwin reported as 
treasurer, followed by a report on 
the membership activities by J. H. 
Fogg, reporting that the Chapter 
had increased approximately 14 
per cent in membership. 

F. B. Sale presented a resolution, 
recommending that the Chapter pre- 
pare a suitable scroll on which the 
names of all Chapter members in 
the armed services be inscribed. The 
resolution was unanimously adopt- 
ed, and Mr. Sale also advocated the 
inclusion of telephone numbers of 
the members along with their ad- 
dresses in the Kardex filing system. 
It was agreed that the Secretary 
make the necessary addition. 

Lt. Comdr. F. C. Houghten, 
U.S.N.R., director of the Society's 
Research Laboratory at Pittsburgh, 
was introduced, and told the mem- 
bers that he hoped to be in regular 
attendance at the Washington Chap- 
ter meetings in the future. 

Proceeding to the business of the 
evening, President Leser appointed 
Messrs. Van Alsburg, Littleford 
and Baldwin, as tellers to count the 
votes in the annual election of offi- 
cers, and they reported as follows: 

President—R. S. Dill 

Vice-President—F. M. Thuney 

Secretary—J. W. Markert 

Treasurer—F. B. Sale 


Board of Governors—F. A. Leser, S. L. 
Gregg, W. H. Littleford. 


The officers for the 1942-1943 
season were immediately inducted 
into office. Mr. Leser, retiring 
president, expressed thanks for the 
cooperation of the members during 
the past year and praised the work 
of his committee members and fel- 
low officers. 

With no further business, Presi- 
dent Dill declared the meeting ad- 
journed at 9:30 p.m. 
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ASHVE MEMBERS ADDRESS 
SPEE; WOODS ELECTED 
SECOND VICE-PRESIDENT 


At the three-day meeting of the 
Society for the Promotion of Engi- 
neering Education held at Columbia 
University, New York, June 27-29, 
W. L. Fleisher, Past President of 
the Society, addressed the mechan- 
ical engineering section on “Physi- 
ological Aspects of Heating and Air 
Conditioning as it Should be 
Taught to Engineering Students.” 

John James, Technical Secretary 
of the Society, discussed the Heat- 
ing and Air Conditioning Curricu- 
lum, and G. L. Tuve, Professor of 
heat power engineering, Case School 
of Applied Science, Cleveland, pre- 
sented a discussion on Heating and 
Ventilating. 

B. M. Woods, Professor of me- 
chanical engineering, University of 
California, Berkeley, and a member 
of the Council of the Society, and 
R. B. Rice, Professor of experi- 
mental engineering, North Carolina 
State College, Raleigh, registered at 
the opening session. Professor 
Woods was elected second vice- 
president of the SPEE. 


KANSAS CITY MEMBERS 


MEET 


May 11, 1942. The monthly meet- 
ing of the Kansas City Chapter 
was held at the President Hotel, 
with 12 members present for the 
buffet supper preceding the meeting. 
Pres. Gustav Nottberg opened the 
meeting, and the minutes of the 
previous meeting were approved 
as read. 

L. E. Boyd submitted the treas- 
urer’s report, followed by a letter 
from Prof. E. O. Eastwood, presi- 
dent of the ASHVE, expressing his 
appreciation for flowers and atten- 
tion of Chapter members during his 
illness. A letter from C. F. Boester 
concerning a program to obtain 
special funds for research activities 
was also read. 

President Nottberg then appoint- 
ed J. M. Arthur, Jr., to serve as 
chairman of the nominating commit- 
tee, with Carl Clegg and M. J. 
Stevenson as committee members. 
A motion was made, properly sec- 
onded and carried, to change the 
date of the annual spring party from 
June to the first regular fall meeting, 
and to have the June meeting a 


regular monthly meeting. 


ELECTION OF OFFICERS 
AT IOWA 


May 12, 1942. The regular mon: ))- 
ly meeting of the lowa Chapter w, 
held at the Chamberlain Hotel, |)«s 
Moines, with Pres. Perry La Rue 
presiding. The minutes of the pr 
vious meeting were read and ap 
proved, and President La Rue 
appointed the tellers and the election 
resulted in the following: 

President—F. E. Triggs 

Vice-President—C, W. Helstrom 

Secretary-Treasurer—W. W. Stuart 


Board of Governors—E. H. Borg, | 
Hedeen. 


A report for the ASHVE on con 
tributions and research was read and 
referred to the newly elected offi- 
cers. 

On motion of Prof. R. A. Nor- 
man and seconded by A. L. Walters, 
and carried, it was voted to exempt 
all members of the Iowa Chapter, 
who are in any of the armed services 
of the United States, from payment 
of Iowa Chapter dues. 

A report by j. F. Collins, Jr., 
Pittsburgh, chairman of the Chapter 
Relations Committee, on local chap- 
ter dues and the handling of new 
members was read and submitted 
to the newly elected officers. 

April 14, 1942. The April meeting 
of the Iowa Chapter was held at the 
Iowa Memorial Union, Iowa City, 
and President La Rue also presided. 
Following the reading of the min- 
utes of the March meeting, which 
were approved as read, the nominat 
ing committee submitted its report 

An interesting program was ar- 
ranged by Prof. H. O. Croft, con- 
sisting of a very instructive two 
hour visit to the Hydraulics Labora- 
tory at the State University of Iowa. 
Ames. An interesting exhibit was 
a miniature scale of the locks for the 
Sault Ste. Marie Canal. A demon 
stration of the hydraulics of plumb- 
ing was thoroughly enjoyed, espe- 
cially as it applied to back siphonage 
and cross connection. 

After dinner, Dr. Hunter Rouse, 
professor of fluid mechanics, pre- 
sented a very interesting talk on the 
flow of liquids, using slides to illus- 
trate the demonstration, which pre- 
sented a very clear picture of laminar 
and turbulent flow. 

A vote of appreciation was ¢X 
tended to Professor Croft for the 
very excellent program he arranged, 
followed by adjournment. 
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MINNESOTA 
HOLDS ELECTION 


May 11, 1942. The annual golf 
and dinner party was held at the 
Midland Hills Country Club, Min- 
neapolis, with 45 members and 
guests in attendance. 

The nominating committee sub- 
mitted their report and the following 
officers were elected for the year 
1942-43 : 

President—William McNamara 

Vice-President—D. B. Anderson 

Secretary-Treasurer—A. W. Schultz 

Board of Governors—J. F. Stafford, F. H. 
Schernbeck. 


The officers elected took office 
immediately, followed by a discus- 
sion of the plans for the Semi- 
Annual Meeting in St. Paul, by 
N. D. Adams, M. S. Wunderlich 
and Mr. Stafford. 

All who attended this get-together 
claimed it to be one of the most 
successful held by the Minnesota 
Chapter. Mr. Schernbeck was in 
complete charge of arrangements. 


NEW OFFICERS INSTALLED 
AT ILLINOIS 


May 11, 1942. The 36th annual 
meeting of the Illinois Chapter was 
held at the Merchants and Manu- 
facturers Club in the Merchandise 
Mart, Chicago, with 110 members, 
ladies and guests in attendance, 
which was the best attendance of 
any annual meeting. 

After dinner Pres. I. E. Brooke 
called the meeting to order and 
spoke briefly on the Chapter’s place 
in the war effort. Secretary M. W. 
Bishop then read the Board of 
Governors’ report on the year’s ac- 
tivities. A. O. May, treasurer, pre- 
sented the report of the finance 
committee, and J. J. Hayes reported 
that the auditing committee had 
found the report to be correct. 

The report of the meetings and 
publications committee was given by 
C. M. Burnam, Jr., chairman of the 
committee, and J. H. Milliken, 
chairman of the board of tellers, 
reported on the annual election and 
declared the following officers elect- 
ed for the coming year: 

President—E, M. Mittendorff 

Vice-President—M. W. Bishop 

Secretary—A. O. May 

Treasurer—W. A. Kuechenberg 


Board of Governors—C. M. Burnam, Jr., W. 
A. Stahl, K. C. Porter. 


The retiring president presented 


President Mittendorff with a new 
gavel and turned the meeting over 
to him. President Mittendorff ex- 
pressed his gratitude and pledged 
himself to give his best efforts to 
the Chapter. After introducing the 
newly elected officers, President 
Mittendorff introduced John How- 
att, past president of the Society and 
chief engineer of the Chicago Board 
of Education, who spoke on the 
Chicago Civilian Defense Plan for 
the City’s schools. Mr. Howatt is 
in charge of this phase of Civilian 
Defense in Chicago and his descrip- 
tion of the arrangements made for 
the protection of school children in 
the event of air raids impressed the 
audience with its thoroughness and 
detail. 

Mr. Howatt then introduced An- 
thony J. Mullany, Chief Fire Mar- 
shal of the City of Chicago, who 
told of the plans and organization 
of the Fire Department for use in 
an emergency and pointed out that 
Chicago’s inland location was not 
definite assurance that it could not 
be raided, since Chicago is actually 
25 miles closer to the nearest Ger- 
man controlled air base than is New 
York City. He requested above all 
that if bomb attacks do come to 
remain calm, help avert panic and 
cooperate with the Fire and Police 
Departments to the fullest extent. 

Lt. Harry Wolf of the Chicago 
Fire Department discussed the va- 
rious types of incendiary bombs, ex- 
plaining how they operate and 
pointing out that on long-distance 
raids much greater and widespread 
damage is possible by a given num- 
ber of enemy bombers carrying a 
large number of two-pound incen- 
diary bombs than would result from 
the smaller number of much heavier 
demolition bombs that the same 
number of planes could carry. 

Sound moving pictures of the 
Bombing Attack on London in De- 
cember 1940 and How to Handle 
Incendiary Bombs were shown. 
However, he pointed out that the 
apparatus used in the second picture 
was not available to the ordinary 
apartment dweller, and called at- 
tention to the fact that the Chicago 
Fire Department has conducted a 
series of exhaustive tests in the 
handling of incendiary bombs with 
implements readily available to all. 
These tests were made into a color 
moving picture and the Chapter was 
privileged to witness the first public 
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showing of this film. Lieutenant 
Wolf emphasized the necessity for 
the individual civilian to be able to 
handle incendiary bombs, by point- 
ing out that during a raid the Fire 
Department would be too busy with 
large fires to answer each individual 
call for aid. Lieutenant Wolf's con- 
cise instructions on handling this 
type of bomb left even the ladies 
feeling that incendiary bombs are 
not so bad when you get to know 
them. Following a series of ques- 
tions and answers, sound pictures 
of the bombing of Pearl Harbor and 
the burning of the Normandie were 
shown. 

Chief Mullany closed the meeting 
with a plea to everyone to avoid 
carelessness, which every year 
causes a staggering fire loss. The 
meeting adjourned at 10:50 p.m. 


BLACKOUT COMMITTEE 
REPORTS AT 
DELTA MEETING 


May 12, 1042. The regular 
monthly luncheon meeting of the 
Delta Chapter was held at Arnaud’s 
Restaurant, with 7 members and 
guests in attendance. 

The meeting was called to order 
by Pres. G. C. Kerr, followed by 
a report on the progress of the 
Blackout Committee, by J. J. Fried- 
ler and G. A. Hero, Jr. This com- 
mittee is comprised of 6 members 
from the Delta Chapter, three mem- 
bers are regular members and three 
are what is termed floating mem- 
bers. It is expected at the next 
meeting the Committee will give its 
final report which will be submitted 
to the local Civilian Defense office. 


NORTH TEXAS HOLDS 
MEETINGS 


May 11, 1042. The regular 
monthly meeting of the North 
Texas Chapter was held at the 
Stoneleigh Hotel, Dallas, with 12 
members and guests attending. The 
meeting was called to order by 
Pres. T. H. Anspacher, and the 
minutes of the previous meeting 
were approved as read. 

President Anspacher then turned 
the meeting over to D. C. Pfeiffer, 
whose subject was Drying of Hu- 
man Blood Plasma for the Army 
and Navy. Mr. Pfeiffer helped to 
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a very great extent to perfect the 
system now used by Baylor Insti- 
tute in the drying of blood plasma 
and has been consulted generally by 
others interested in this work. His 
talk was interesting as well as in- 
structive, telling of the system of 
collecting blood samples by the Red 
Cross, 25 samples of the various 
types being pooled and neutralized, 
1 sample out of each 25 being tested 
for purity or sterility. The cells of 
the blood, he explained, are then 
separated from the plasma by a cen- 
trifuge, the plasma is then pre- 
frozen or shell frozen and dried in 
special bottles which are afterwards 
incorporated in field kits by the 
Army or Navy to be used when 
needed. 

Mr. Pfeiffer also stressed the 
fact that the administering of blood 
plasma does not take the place of a 
blood transfusion, but merely brings 
the patient out of shock, or primes 
the pump, which in this case is the 
human heart. 

A vote of thanks was extended 
Mr. Pfeiffer after an extended pe- 
riod of discussion. Following a re- 
port by the program and member- 
ship committees the meeting 
adjourned. 

April 13, 1942. At the regular 
monthly meeting held at the Stone- 
leigh Hotel, 18 members and guests 
were present for dinner and the 
meeting. The minutes of the March 
meeting were read and approved, 
followed by a report of the finances 
of the Chapter, as well as reports 
from the program and membership 
committees. 

President Anspacher introduced 
Mr. Richardson of the Allis-Chal- 
mers Co., who discussed the sound 
film We Work for Victory and 
Plan for Peace. 


GOLDEN GATE ELECTS 
OFFICERS 


May 6, 1942. In the absence of 
Pres. C. E. Bentley, the meeting 
was called to order by Vice-Pres. 
J. A. Hill and 24 members and 
guests were present. 

As this was the annual meeting 
of the chapter Mr. Hill reviewed the 
activities during the past year and 
complimented President Bentley on 
the fine work done during his term 
of office, and as spokesman for 
President Bentley, he thanked the 
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officers and members for the splen- 
did cooperation given during the 
year. 

Complete reports were submitted 
and read by the various. committee 
chairmen, and these were all ap- 
proved as read. 

Mr. Hill asked for *a vote of 
thanks to E. W. Simens for the 
work he did with his committee on 
technical matters, and expressed the 
hope that the efforts of the Golden 
Gate Chapter along these lines 
would be continued. 

Mr. Hill then called on E. H. 
Goins, chairman of the tellers com- 
mittee to make his report on the 
ballot. He reported that the vote 
was unanimous for the officers nom- 
inated and the following were elect- 
ed for the coming season: 

President—J. F. Kooistra 

Vice-President—R. A. Folsom 

Secretary—C. L. Peterson 

Treasurer—R. B. Holland 


Board of Governors—C. A. Bentley, Mason 
Emanuels, James Gayner, O. W. Johnson. 


After the report of the tellers Mr. 
Hill presented the gavel and the 
Chapter Charter to the incoming 
president and turned the meeting 
over to the newly elected officers. 

With no further business to come, 
Mr. Hill, as chairman of the enter- 
tainment committee, presented a 
splendid film titled Airacobra, por- 
traying the manufacture and opera- 
tion of the high-speed and powerful 
pursuit planes manufactured by the 
Bell Corp. 


WESTERN NEW YORK 
ELECTS OFFICERS 


May 11, 19042. The May meeting 
of the Western New York Chapter 
was held at the University Club, 
Buffalo, with Pres. W. R. Heath 
presiding. 

B. C. Candee submitted the treas- 
urer’s report, and President Heath 
then called attention to a letter re- 
ceived from C. F. Boester, St. 
Louis, chairman of Finance of the 
Committee on Research, asking 
that a committee to solicit funds for 
a research building be appointed. 
The secretary was instructed to 
communicate with the Secretary of 
the Society to secure more com- 
plete details and information con- 
cerning Mr. Boester’s request, and 
the matter was then turned over to 
the Board of Governors for action. 

The president then appointed the 


tellers to count the ballots w! 
were filed by mail. Edwin \ 
cock reporting for the tellers 
nounced the following as the ne 
elected officers: 

President—H. C. Shafer 

Ist Vice-President—S. M. Quackenbu. 

Qnd Vice-President—S. W. Strouse 

Secretary—Herman Seelbach, Jr. 

Treasurer—B. C. Candee 

Board of Governors—M. C. Beman, 
Davis, Roswell Farnham, W. R. Heath, 
Mahoney. 


The incoming president then | 
over the gavel and called upon | 
Saunders to present the past }» 
dent’s certificate to Retiring Pres; 
dent Heath. 

It was then moved and seco: 
that arrangements be made for a 
joint golf meet between th 
ASHVE and the Air Conditionin, 
Council, President Shafer appoint 
ed a committee under the chairman 
ship of Mr. Strouse, with Messrs 
Mahoney and Seelbach as members 
to arrange for this golf meet. 

The speaker of the evening was 
then introduced, the Right Honor- 
able Geoffrey Smyth-Wells, K.C_[}., 
a member of the British Procure- 
ment Division, who was passing 
through Buffalo on his way from 
Toronto to Washington. He gav 
a most interesting discussion which 
he delivered in a very humorous 
style. His talk was well received 
and it came as no great surpris: 
after he had finished that instead o/ 
the Honorable gentleman he was in- 
troduced as, he turned out to be on 
John Summers with a real flare fo: 
entertainment and a native of Bul- 
falo with a broad British accent. 

As reported by the secretary, this 
was one of the most amusing 
speeches the Western New York 
Chapter had ever listened to. 


OREGON MEMBERS MEET 


April 9, 1942. The Oregon mem 
bers met at the Mallory Hotel, 
Portland, with Vice-Pres, B. \\ 
Farnes presiding in the absence o! 
Pres, J. F. McIndoe. 

The annual report of the Chap- 
ter’s research committee, submitted 
by J. Donald Kroeker, chairman, 
stated that apparatus for the stuc) 
of heat transmission through wet 
walls is approaching completion 

F. A. Olmsted, technical director 
of the Crown Willimette Paper ‘ 


Camas, Wash., was the speaker of 


the evening. He described ‘he 
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wfacturing methods employed in 


the production of pulp and paper, 
and traced the course of the wood 
through the mill from the log boom 
to the converted paper product. 


Following his talk, Mr. Olmsted 
showed illustrative motion pictures 
taken at the Camas plant. 

The newly elected officers were 
then installed as follows: 


President—B. W. Farnes 
Lice-President—J. A. Freeman 
Treasurer—F. F. Urban 
Secretary—R. E. Chase, Jr. 


Board of Governors—W. R. Burton, J. F. 


McIndoe, W. J. Widmer. 


A request from the City of Port- 
land for the Chapter’s advice in the 
technical aspects of a proposed fuel 
conservation program, directed to- 
ward alleviation of the threatened 
shortage of liquid and solid fuels, 
was read and discussed. The Chap- 
ter selected a committee to discuss 
the program with the city commis- 
sioners. 


WESTERN MICHIGAN HEARS 
M. F. BLANKIN 


April 14, 1942. The April meet- 
ing of the Western Michigan Chap- 
ter was held at the Union Building, 
Michigan State College, East Lan- 
sing, and 45 members and guests 
were present. The meeting was 
called to order by Pres. W. G. 
Schlichting, and following the read- 
ing of the minutes of the previous 
meeting, he called for a report from 
the chairman of each of the commit- 
tees functioning. Messrs. H. D. 
Bratt, T. D. Stafford and W. W. 
Bradfield responded for their re- 
spective committees. 

The following names were sub- 
mitted by the nominating committee : 
President—F. C. Warren; Vice- 
President—C. H. Pesterfield; Sec- 
retary—H. D. Bratt; Treasurer— 
\. H. Hill; Board of Governors— 
W. G. Schlichting, W. D. DeRoo, 
H. J. Metzger. 

President Schlichting called for a 
(iscussion of a proposed meeting 
schedule for every other month next 
year, due to the gasoline situation 
and rubber shortage. 

W. G. Boales then gave a short 
talk on the Rackham Memorial 
Building in Detroit. 

Prof. L. G. Miller then intro- 
duced the guest of the evening, M. 
F. Dlankin, Philadelphia, Pa., First 
Vice-President of the Society, who 


gave a very interesting talk on pres- 
ent day practices in hot water heat- 
ing, which the members enjoyed, 
followed by an informal discussion. 
The secretary was then instructed 
to mail ballots to each member for 
election of officers for 1942-1943 
season, followed by adjournment. 


MANITOBA ANNOUNCES 
NEW OFFICERS 

April 15, 1942. The April meeting 
of the Manitoba Chapter was called 
to order by Pres. R. L. Kent, at the 
Fort Garry Hotel, with 13 members 
present. 

The minutes of the special meet- 
ing held on March 18, were ap- 
proved as read, and President Kent 
read several letters relative to Soci- 
ety affairs. William Glass, chairman 
of the membership committee, re- 
ported the possibility of securing 
several new members. 

President Kent advised the mem- 
bers of J. B. Steele’s illness, and 
reported that Mr. Steele was making 
good progress and was expected to 
leave the hospital shortly. The 
meeting unanimously agreed to send 
a telegram to Mr. Steele. 

William Glass then reported on 
the Annual Meeting proceedings in 
Philadelphia, and concluded — by 
pointing out that it seemed quite 
possible that unless immediate action 
was taken ‘there would not be any 
Canadian representative on the 
Council. After considerable discus- 
sion it was proposed by D. F. 
Michie that the president of the 
Chapter communicate with the Pres- 
idents of the Ontario and Montreal 
Chapters, stating this fact and urg- 
ing that action be taken toward 
possible Canadian nominations for 
the Council. 

The nominating committee _re- 
porting for the Manitoba Chapter 
announced the following as_ the 
newly elected officers for the year 
1942-43 : 

President—Ivan McDonald 

Vice-President—F. L. Chester 

Secretary-Treasurer—Einar Anderson 


Board of Governors—R. L. Kent, E. M. 
Hepburn, F. T. Ball. 


Mr. Michie then addressed the 
meeting and led a general discussion 
on several items of interest, and it 
was agreed that the discussions on 
the various papers published in the 
Society’s Journal are beneficial to 


all. 


Hevcine, Prine & Am Conpitiontnc, Jury, 1942—ASHVE Journat Section 


J. I. LYLE, CARRIER 
PRESIDENT, DIES AT 68 


J. Irvine Lyle, a pioneer in the 
held of air conditioning, president 
of the Carrier Corp., Syracuse, 
N.Y., an active and ardent worker 
for the Society which he served as 
president in 1917 and in many other 
capacities from 1911 until his death, 
passed away at the age of 68 on 
June 7, 1942, at Syracuse, follow 
ing an illness of 3 months. 

Mr. Lyle was born in Fayette 
Co., Ky., February 14, 1874, and 
attended the public schools in Lex- 





J. Irvine Lyle 


ington. He received his B.M.E. in 
1896 and his M.E. in 1902, from the 
University of Kentucky. 

He was first employed by the 
Pullman Co. at Ludlow, Ky., and 
then by the Southern 
Later he joined the Buffalo Forge 
Co. as a draftsman and in 1901 he 
became branch manager at New 
York, where he remained until 1908. 
It was during this period that Willis 
H. Carrier was assigned to New 


Railway. 


York as a sales engineer, and Mr. 
Lyle recognized his creative ability 
and sent Mr. Carrier back to Buffalo 
with the now famous remark, “I’m 
returning to you a fair-to-middlin’ 
salesman in order that you may 
afford opportunity for the develop- 
ment of an unusually brilliant engi- 
neering genius.” Mr. Lyle’s pro- 
phecy is realized most strikingly in 
the fact that Mr. Carrier is, today, 
one of the outstanding engineers of 
the world. 

In 1915, Mr. Lyle and Mr. Car- 
rier, together with E. T. Murphy, 
M. S. Smith, L. L. Lewis, E. T. 
Lyle, E. P. Heckel and A. E. Stacey, 
Jr., realizing the possibilities and 
potentialities of scientific air condi- 
tioning, as distinguished from mere 
heating, cooling, or ventilating, 
founded the Carrier Engineering 
Corp., with its principal office in 
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New York City. As _ always, 
throughout his entire career Mr. 
Lyle chose to submerge his own 
name within that of the great en- 
gineer whose genius he so effectively 
fostered. With the executive ca- 
pacity, the financial acumen, and the 
genius possessed by Mr. Lyle for 
selecting able men, the Carrier En- 
gineering Corp. weathered the 
shoals of initial organization and 
finance to its present-day position. 
He served as treasurer and general 
manager of the company until 1930, 
when he conceived the merger of 
the Carrier Engineering Corp., York 
Heating and Ventilating Corp., and 
Brunswick-Kroeschell Co., aggregat- 
ing assets of more than ten mil- 
lions of dollars, and coordinating 
the operations of more than a dozen 
corporations in the air condition- 
ing, refrigeration and unit heater in- 
dustries. He became president and 
director of Carrier Corp. Since 
1930 he also served as president, 
treasurer, and director of Aerofin 
Corp. and treasurer of Auditorium 
Conditioning Corp. 

Mr. Lyle was a Past President 
of the Refrigerating Machinery As- 
sociation and a member of the 
Executive Committee in 1935 and 
1936. 

Mr. Lyle was a leader not only 
in the business side of the air con- 
ditioning industry, but also in its 
technical progress. Numerous in- 
ventions, especially those dealing 
with atmospheric controls, are 
among his contributions to industry. 
He was the author of Atmospheric 
Dehumidifying, of Humidity, Its 
Effect Upon Comfort and Health, 
and many other technical papers 
bearing on air conditioning and re- 
lated subjects will be found in the 
TRANSACTIONS of the ASHVE and 
in other technical publications. 

He became a member of the 
ASHVE in 1911 and was elected 
a Life Member in January 1942. 
He served continually on numerous 
important committees from 1913 to 
1930 and it was through his active 
and enthusiastic work that the Re- 
search Laboratory of the Societv 
became a reality in 1919. In 1914 
he was chairman of the Committee 
to Show Latest Developments and 
Progress in Heating and Ventilat- 
ing Industrial Buildings, and for 
three years served on the Commit- 
tee on Education and Publicity. In 
1917 and 1918 he was chairman of 
the Committees to confer with both 
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the U. S. Bureau of Mines and the 
National District Heating Associa- 
tion, and from 1919-1927 he served 
as chairman, honorary chairman, 
and vice-chairman of the Committee 
on Research, serving as vice-chair- 
man of its Executive Committee in 
1922 and as a member of this Com- 
mittee in 1920, 1921 and 1923. 

In 1919 he was a member of the 
Committee to Cooperate with the 
U. S. Navy Department. He also 
served as chairman of the Nominat- 
ing Committee for two years, and 
on the Committee on Revision of 
Constitution for four years. He was 
a member of the Guide Publication 
Committee in 1922 and 1923 and 
gave much time and support to the 
successful launching of this major 
Society activity. He was always in- 
terested in the work of New York 
Chapter of which he was a member. 

He served as a member of the 
Society’s Council for two years be- 
fore being elected President in 1917. 
Since that time he has been a mem- 
ber of the Advisory Council. He was 
also a member of the Advisory Com- 
mittee for the First International 
Heating and Ventilating Exposition. 

Mr. Lyle’s interests extended be- 
yond the engineering field and in- 
cluded the breeding of trotting 
horses, raising of pedigreed chickens, 
and the development of gardens. His 
famous Orpingtons were consistent 
winners in all the great American 
shows, in New York, Chicago, 
Philadelphia, Baltimore, Trenton, 
Boston, Augusta, Pittsburgh, and 
many other places. He served as 
president of the New Jersey Poultry 
Association and the New Jersey 
Poultry Fanciers Association, and in 
1929, with Mrs. Lyle’s assistance, 
Jill Farm won the New Jersey state 
garden award, a notable achieve- 
ment in a state noted for its gardens 
and estates. 

He was a director of the Hamble- 
tonian Society and treasurer of the 
Trotting Horse Club of America. 
Two of his horses were Brown Ber- 
ry and Princess Peg, Hambletonian 
and Kentucky Futurity contestants. 

Mr. Lyle was an engineer of 
great ability, a successful business 
man, a home lover, and a great 
friend. He preserved the genteel 
open-country vision of the old-time 
Kentuckian, coupled with the genial 
hospitality which has made his na- 
tive state a synonym for gracious- 
ness. As one of his English guests 
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remarked, “His home is your |ion, 
and you only wish that you Were , 
guest worthy of your host. A nyo, 
can be successful, while only , 
handful can be, in addition. th, 
altogether indescribable  thiny 
‘Kentucky gentleman.’ ”’ 

From 1916 through 1924 \,, 
Lyle served as a trustee of the Up; 
versity of Kentucky, and was a pas 
president of its Alumni Assoc iat; 
He was a member of the ‘{aso; 
Order, and of Sigma Chi and Ta, 
Beta Pi fraternities. He was , 
member of the Cloud Club (Ney 
York), Century Club (Syracus. 
Skaneateles Country Club, and + 
Congressional Country Club, Wash. 
ington, D. C. 

Mr. Lyle is survived by his wid 
ow, the former Elizabeth Bigge; 
staff of Lexington, Ky. ; a daughter 
Cornelia, now Mrs. Martin F. Sny. 
der, Skaneateles, N. Y.; a son, Joe 
Irvine Lyle, IIT, Orlando, Fla. ; and 
two brothers, C. R. Lyle, Washing. 
ton, D. C., and E. T. Lyle, Orland 
Fla. 

The Officers and Council of th 
AMERICAN Society oF Heariy 
AND VENTILATING ENGINEERS fee! 
very keenly the loss of such an abi 
and distinguished member and ex. 
tend their sincerest and deepest sym- 
pathy to Mrs. Lyle and the fami! 
who survive. 

Funeral services were conducted 
in Plainfield, N. J., on Tuesday aft 


ernoon, June 9, at 2:30 o'clock 


JOHN F, HALE, 
LIFE MEMBER AND 
PAST PRESIDENT, DIES 


John F. Hale, a well-known figure 
in the heating and air conditioning 
field for the past 40 years, died on 
May 29, 1942, after an illness 0 
several months’ duration. He was 
born in St. Louis, Mo., November 
11, 1870, and received his early edu 
cation in the public schools of Chi 
cago. He served his apprenticeship 
in Chicago with Burnham and Root. 
Theo. Jacobs Co., Charles H. Sim 
mons Co. and Baker and Smith © 

Mr. Hale was one of the pioneers 
in the development of vacuum heat- 
ing, having created the engineering 
department of the Chicago office 0! 
Warren Webster & Co., with whic 
he was associated from 1888 to 1%2 
During four of these years he acte’ 
as personal representative of War 
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ren Webster, its president, with ac- 
tivities throughout the United 
States. 

For a number of years he was 
Vice-President and General Mana- 
ger of Consolidated Engineering 
Co., Chicago, Ill, and in 1917 he 
became President of Braemer Air 
Conditioning Corp., Philadelphia, 
Pa., which in 1919 became known 
as the Atmospheric Conditioning 
Corp. Until its acquisition by the 
Carrier Engineering Corp. in 1926, 
Mr, Hale was president. He joined 
the Aerofin Corp., Chicago, in 1926, 
serving as District Representative 
until 1929, at which time he became 
District Manager, the position he 
held until his death. 

He joined the Society in 1902, 
served on the Board of Governors 
in 1908, 1910, 1912 and 1913. He 
was elected Ist Vice-President, and 
at that time he was requested to 
serve as acting president, taking the 
late John R. Allen’s place, who was 


at that time absent from the United © 


States in the development of the En- 
gineering School, Roberts College, 
Constantinople. He was elected 





John F. Hale 


President of the Society in 1913 and 
had the unusual distinction of being 
in the president’s chair for two 
years. Mr. Hale always maintained 
a lively interest in Society activities 
and was active in establishing the 
Illinois, New York and Philadelphia 
Chapters, having been a charter 
member of the Illinois Chapter of 


which he was Secretary during its, 


first five years. 

During these early years in the 
Society, he served on numerous 
committees, as chairman of the 
Committee on Compulsory Legisla- 
tion in 1909 and 1910; Committee 
on Engineering Cooperation, as 
chairman in 1917 and 1918; and in 
1920, 1929 and 1930 he served as 
a member of the Nominating Com- 
mittee. 

In 1920 he also served as a mem- 
ber of the Board of Governors of 
the Eastern Pennsylvania Chapter, 


and from 1922-1925 as a member 
of the Committee on Revision of 
Constitution. In 1926 and 1927 he 
was a member of the Technical Ad- 
visory Committee on Temperature, 
Humidity and Air Motion, and on 
the Technical Advisory Committee 
on Effect of Wind and Weather 
Conditions on the Heating Loads in 
1929. In 1935 he was a member 
of the Committee on Constitution 
and By-Laws. 

The Officers and Council of the 
AMERICAN Society OF HEATING 
AND VENTILATING ENGINEERS ex- 
tend their deepest sympathy to his 
widow and family for the loss they 
have sustained. He was one of the 
outstanding members of the Society 
and will be greatly missed by the 
many who knew him and by his 
business associates and colleagues in 
the Illinois Chapter of the Society. 


ELWOOD WHITE DIES 
AT 55 


Elwood Sanger White of Old 
Greenwich, Conn., president of the 
United States Radiator Corp., De- 
troit, Mich., died May 27, 1942 in 
Emergency Hospital, Washington, 
D. C., after a fortnight’s illness. 

Mr. White was born in Joliet, 
Ill., the son of the late Right Rever- 
end John Hazen White, Episcopal 
Bishop of Northern Indiana, and 
Marie Holbrook White. He received 
his B.S. from Purdue University in 
1909, and immediately became a 
salesman for the American Radiator 
Co., representing the company in 
Chicago, Boston and New York, un- 
til 1917, when he became general 
manager of the Edward R. Ladew 
Co., Glen Cove, L. I., a post he held 
until 1920. 

The next year Mr. White became 
president of Taco Heaters, Inc., 
Stamford, Conn. In 1936 he was 
named president of the United 
States Radiator Corp. and in 1937 
was elected president of the Pacific 
Steel Boiler Corp., Detroit. 

Mr. White was a member of the 
Society for 22 years and he will be 
greatly missed by his many friends 
in the Society and his colleagues in 
the heating industry. 

The Officers and Council of the 
AMERICAN Society OF HEATING 
AND VENTILATING ENGINEERS ex- 
press their sincere sympathy to his 
widow, Mrs. Luella Perrin White, 
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his daughter, Mrs. Hugh Rose, It. 
San Francisco, Calif., and to his 
son, John Hazen White, Old Green 
wich. 

Funeral services were held on 
May 29, at 2:30 o'clock, at St. 
John’s Episcopal Church, Stamford, 
Conn., and the Rev. Stanley Hems- 
ley officiated. Interment followed in 
Lafayette, Ind. 


E. K. LANNING, 
WARREN WEBSTER 
ASSOCIATE, DIES 


In the death of Emanuel kK. Lan- 
ning, on May 26, 1942, at his home 
in Clayton, N. J., the heating indus- 
try lost one of its well-known fig- 
ures. Mr. Lanning became associat- 
ed with Warren Webster and Co., 
Camden, N. J., in 1903 as secretary 
to the late Theodore Webster, 
brother of the late Warren Webster, 
founder of the concern. Through 
the years he rose steadily in the 
organization and at the time of his 
death was sales manager, assistant 
secretary and a member of the Board 
of Directors. 

Mr. Lanning was born in Phila- 
delphia, Pa., October 2, 1882, re- 
ceiving his early education in that 
vicinity. He was graduated from 
Girard College, Philadelphia, before 
beginning his business career. 

In addition to Mr. Lanning’s 
work with the Webster Co., he was 
active in the national affairs of the 
steam heating specialties industry. 
For some years he served as presi- 
dent of the Steam Heating Equip- 
ment Manufacturers Association. 
During the NRA days, he was se- 
lected as chairman of the Code Au- 
thority for the steam heating equip- 
ment industry. He joined the So- 
ciety in 1927 and was active in the 
Philadelphia Chapter. 

At the time of his death, Mr. Lan- 
ning was a member of the School 
Board of Clayton, N. J., where he 
lived for over 20 years, and was a 
member of the Forest Lodge of Ma- 
sons, Trinity Methodist Church and 
served on the official board of the 
Church. 

Mr. Lanning is survived by his 
widow, Mrs. Mignon Mae Lanning, 
a sister and two grandchildren, to 
whom the Officers and Council ot 
the AMERICAN Society or Heat- 
ING AND VENTILATING ENGI- 
NEERS extend their heartfelt sympa- 
thy in their bereavement. 
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| Candidates. for Membership. 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for » 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their re. 
ences shall be printed in the next issue of the JourNAL of the Society or sent to the members in other approved manner as ord: «| 
; by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by h¢ 
ommittee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted faverably upon a Candidate’s application and assigned js 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past m :| 
14 applications for membership have been received and the names of these men and theif sponsors are published in the following . 

embers are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn. ‘he 
Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising «he 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it js the 
duty of every member to promote. 

Unless objection is made by some member by July 15, 1942, these candidates will be balloted upon by the Council. Those | 
to membership will be notified by the Secretary immediately after election. 


CANDIDATES 








REFERENCES 








Proposers Seconders 
Beers, Lours N., Heating Engr., W. T. Andrew Co., Detroit, L. A. Burch R. L. Deppmann 
Mich. M. B. Shea F. X. Marzolf 
Bornstein, Acrrep B., Partner, William Bornstein & Son, Wash- M. S. Hall F. M. Thuney 
ington, D. C. Vernon Graves William Bornstein 
Burns, Frep C., Manager, Kewanee Boiler Corporation, Kansas P. C. Leffel K. M. Stevens 
City, Mo. Gustav Nottberg W. A. Russell 
CLEMENT, EuGeNE R., Sr., Sales & Engrg., E. R. Clement, Inc., R. W. Cumming L. A. Teasdale 
Bridgeport, Conn. (Reinstatement) E. J. Ritchie C. J. Lyons 
CLow, SuHerwoop A., Sales Engr., Buffalo Forge Co., Dallas, T. H. Anspacher L. C. McClanahan 
Tex. V. G. Cox L. S. Gilbert 
Coun, Henry, Mechanical Engr., Giffels & Vallet, Detroit, Mich. E. F. Hyde B. A. King, Jr. 
R. S. M. Wilde - D. E. Siegel 
GILLILAND, LesLey L., Operating Engr., Gadsden Ordnance Plant, H. C. Gause M. R. Thomas (Non-men 
Gadsden, Ala. J. A. Cunninghame S. C. Bratton (Non-mem 
(Non-member ) 
GuNzeL, Rupotpn M., Rep., R. M. Gunzel & Co., Los Angeles, Warren Webster, Jr. R. B. Dickson 
Calif. (Reinstatement) Kessler Webster F. G. Cross 
Hart, Joun H., Mechanical Engr., Federal Housing Administra- R. S. Dill J. H. Fogg 
tion, Washington, D. C. R. K. Thulman F. M. Thuney 
KIRKENDALL, Hortons J., Mirs. Sales Repr., Pittsburgh, Pa. A. H. Schroth P. A. Edwards 
(Advancement) J. F. Collins, Jr. A. A. Marks 
Nation, Oso, Associate Engr., U. S. Engineering Defense Div., W. A. Russell J. V. Edmonson (Non-me) 
Denison, Tex. G. A. Linskie E. N. McDonnell 
rt, M. Ears, Pres., Parkside Sheet Metal Works, Inc., Chi- S. L. Haas E,. M. Mittendorff 
cago, Ill. J. S. Kearney A. O. May 
AILEY, Joun N., Mgr., Danforth Co., Pittsburgh, Pa. G. G. Waters R. H. Sweeney 
E. C. Smyers T. F. Rockwell 
>CHAUER, Ropert A., Htg. & Air Cond. Engr., Westinghouse T. F. Rockwell Paul Gayman 
Electric & Manufacturing Co., Canton, O. F, C. McIntosh L. E. Slawson 

















In the past issues of the JouRNAL of the Society the names of the following men were listed as Candidates for Membership. Thy 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by th: 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow 
ing list of candidates elected: 

MEMBERS LANDFRIED, CHARLES L., Ventilating Engr., Gielow, Inc, New 


SARTELS, CHARLES J., Owner, Actomatic Stoker & Engineering York, N. Y. 


Co., Parkersburg, W. Va. LANING, BENJAMIN A., Utilities Officer, Veterans’ Administra 
: Baxter, JULIAN F., Pres., Automatic Coal Burning Corp., At- tion, Washington, D. C. 
lanta, Ga. LEHMAN, JoHN L., Sales Engr., Columbia Radiator Co., Eas! 
BEVINGTON, WarREN C., Pres., Bevington-Williams, Inc., Indian- Orange, N. J. 
apolis, Ind. (Reinstatement) McGowan, THomas E., Mech. Engr., Basic Magnesium !n 
Burke, Joun S., Dealer Coordinator, New Orleans Public Serv- Boulder City, Nev. 
ice Inc., New Orleans, La. Morris, Epwarp J., Manager, Morris Engineering Co., Baltimor: 
' Gorpon, WiittaM D., Vice-Pres.-Gen. Mgr., Canada Register & Md 
' Grille Co., Ltd., Toronto, Ont., Canada ( Reinstatement) Murpny, Cuarces G., Ventilating Engr.. Wright Aero, | ock- 
Hore, Wiit1am G., Mer., (Air Filter Div.) Darling Bros., Ltd., land, Ohio (Reinstatement) 
Montreal, Que., Canada PINNEY, THeEopore M., General Projects Engr., The Austin © 
KAMMAN, ARNOLD R., Owner, Arnold R. Kamman Co., Buffalo, Cleveland, O. 
N. Y. (Advancement) Ray, Joun A., Sales Engr., W. E. Lewis & Co., Dallas, To 
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Rink, Cuartes N., Sales Mer. (Coil Div.), McQuay Inc., Min- 
neapolis, Minn. 

Suetiprop, Tonn F., Squad Boss (Mech. Dept.), Caribbean 
Architect, New York, N. Y. 

Surrn, Rocer K., Sestrector, lowa State College, Ames, Ia. 

ruompson, JOHN, Building Engr., Hydro-Electric Power Com- 
mission, Toronto, Ont., Canada. 

ropp, Matcorm McM., Owner, Malcolm Todd, Toronto, Ont., 
Canada 

rurner, Joun P., Jr., Dist. Repr., General Electric Co., Port- 
land, Ore. 

ASSOCIATES 

Razzont, Joseru P., Mech. Engr., G. P. Rice Co., Biloxi, Miss. 

Cummincs, THomas P., Sales Engr., Hayes Furnace Manufac- 
turing Co., Los Angeles, Calif. 

peMena L., Isabel, Student, National School, Los Angeles, Calif. 

DeVares, Joun J., Insulation, Grand Rapids, Mich. 

McWutiaMs, Josepn W., Mechanical Engr., Eastman Kodak 
Co., Rochester, N. Y 


Pappen, Bernarp, Research Engr., Anemostat Corporation of 
America, New York, N. Y 

ScHUMACHER, CLARENCE W., Design Engr., Battey & Childs & 
Consoer-Townsend & Quinlan, Parsons, Kan. 

Secie, THomas L., Sales Engr., Wells & Wade, Inc., Wenatchee, 
Wash. 

TicHenor, Lesuizt R., Jr. Vice-Pres.-Treas., L. R. Tichenor & 
Son, Hillside, N. J. (Reinstatement) 


TIeERNEY, LAWRENCE J. J., Owner, L. J. Tierney Co., Boston, 
Mass. (Reinstatement) 
JUNIORS 
DeFion, James G., Cooling Tower Engr., The Fluor Corp., Los 


Angeles, Calit. 

Dominy, CHartes B., Junior Engr., 
Bremerton, Wash. 

Fiy, Ermer P., Shop Supt., George M. Fly & Son, Inc., Nash 
ville, Tenn. 

Goutp, James L., Erection Supt., Cooke-Bain Air Conditioning 
& Sheet Metal Contractors., Tulsa, Okla. 


Puget Sound Navy Yard, 














AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 
51 Madison Ave., New York, N. Y. 


OFFICERS 
cig baede ews one seéee Sa0b 00800060000 000 E. O. Eastwoop 
i ca ee cat aenned bSeSe Seat eaeeeseees M. F. Bianxin 
ens cadens rsa Ph use etsheree es conde S. H. Downs 
ee oe. awe at atededbaneesipes acesin E. K. Campsecr 
hewn ken danbesdedeceteawaseséues cee A. V. Hutcuinson 
PE OID s veccccev dcncsdesececasocecasvcoescésese Joun James 

CouncIL 


FE. O. Eastwoop, Chairman M. F, Branxin, Vice-Chairman 


Three Years: L. G. Mivuer, A. J. Orrner, A. E. Sracey, Je., B. M. 
Woops. 

Two Years: A. P. Kratz, W. A. Russert, L. P. Saunpers, C. Tasxer. 

One Year: J. F. Cortins, Jr., W. L. Frersner, E. N. McDownwnett, 


T. H. Urpant, C.-E. A. Winstow, F. C. McIntosn, Ex-Officio. 
Counci, COMMITTEES 


Executive—W. L. Fleisher, Chairman, A. J. Offner, A. E. Stacey Jr. 
Finance—E, N. McDonnell, Chairman, J. F. Collins, Jr., C.-E. A. Winslow. 


. Membership—W. A. Russell, Chairman, M. F. Blankin, B. M. Woods. 


Standards—S. H. Downs, Chairman, L. G. Miller, C. Tasker. 
Meetings—A. P. Kratz, Chairman, L. P. Saunders, T. H. Urdahl. 


Apvisory CouNncIL 


W. L. Fleisher, Chairman; Homer Addams, D. S. Boyden, W. H. Carrier, 
S. E. Dibble, W. H. Driscoll, F. E. Giesecke, H. P. Gant, E. Holt 
Gurney, L. A. Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, 
John Howatt, W. T. Jones, D. D. Kimball, G. L. Larson, S. R. Lewis, 
Thornton Lewis, J. F. McIntire, F. B. Rowley and A. C. Willard. 


SpeciaAL COMMITTEES 


Admission and Advancement—Earle W. G Chai 
Heckel (two years), T. T. Tucker Gland shared. are & © 
— wy TF nd Connnice, on igus and Air Conditioning—H. M. 
Sharp, Seedy f eac ; Candee, W. G. Darl L. 
Kribs, Jr., P. M. Rutherford, Jr. ee nde 


Chapter Relations, F. Collins, Jr., Chairman; Lincoln Bouillon, M. M. 
ivard. 


C —— and By-Laws—Albert Buenger, Chairman, L. T. Avery, R. H. 


Committee on Code for Testing Surface Coils for Heating and Cooling 
+ A. McKeeman, Chairman; Tom Brown, E. L. Hogan, H. F. Hutzel. 
. C Wan A. F. Nass, S. F. Nicoll, M. Noble, L. P. Saunders, and 


‘ ‘oming xing Syma — NA Heller, Cheiten: FH Baseard BT. 
coma on ASHVE Cote for” TesingditClenin gy IE ea 
Paging, SR Uewta hchar Nong, 6. Wt Petee Rw 
Onide hjitin-s 3. ete > neg S. Konzo, C 
S. Leopold, G. L. Tuve. : th Traps tae 


F. Paul Anderson Award—M. F. Blankin, Chairman, W. H. Carrier, J. D. 
Kroeker, J. F. McIntire, F. B. Rowley. 

Joint Committee on Standards for Residence Heating—L. F.. Seeley, Chair 
man; R. S. Dill, S. H. Downs, H. L. Dryden, J. G. Eadie, H. C. Meyer, 
Jr., R. K. Thulman, T. H. Urdahl, and H. Vermillyea 

Joint Committee to Study Uniform Methods of Heat Loss Calculation 
P. D. Close, Chairman; A. P. Kratz, J. P. Magos, G. P. Nachman, 
A. F. Nass. 

Joint Committee on Weather Statistics—J. F. Collins, Jr... NDHA, Chair 
man; F. H. Dewey, OBI, C. M. Humphreys, ASHVE, S. Konzo, 
NWAHACA, Raymond Little, AGA, Dr. E. Dillen Smith, U. S. Weather 
Bureau. 

Publication—James Holt, Chairman (one year); C. H. B. Hotchkiss (two 
years), J. H. Walker (three years). 

War Service Committee—B. M. Woods, Chairman, W. A. Danielson, 
W. L. Fleisher, E. Holt Gurney, Thornton Lewis, A. C. Willard 


NOMINATING COMMITTEE 1942 








Chapter Representative Alternate 

Atlanta T. T. Tucker A. H. Koch 
Cincinnati a r Bust Gibert Syenger 
Connecti . LE, Seeley tanley Mart 
Delta, i seaey J. S. Adair 
G e a Ben 

Iilinots M. W. Bishop E. M. Mittendorft 
owa Pe LaRue , &. iriggs 
Kansas City Mkt. Rivard W._ A. Russell 
Manitoba R. L. Kent I. McDonald 
Massachusetts W.._ Brinton Earl G. Carrier 
Michigan S. Kilner M. B. Shea 
Minnesota E. Backstrom N. D, Adams 
Montreal A. M. Peart E. W. Twizell 
Nebraska Henry Kleinkauf W. R. White 
New York Joserh Wheeler, Jr. H. H. Bond 
orth Carolina V. M. Wallace II F, J. Reed 
North Texas R. K. Werner He A. Bisho: 
Northern Okio C. A. McKeeman . M. H,. Kaercher 
Oklahoma 1. H. Carnahan FE. F. Dawson 
Ontario D. O. Price H. R. Roth 
pregee E. E. Carroll B. W. Farnes 
Pacific Northwest H. T. Griffiths M. J. Hauan 
Philadelphia H. H. Mather 
Pittsburgh Cc. M. Humphreys H. Lee Moore 
St. Cc. F, ster J. H. Carter 
South Texas : A. M. se, Jr. R. M. Spencer 
Southern California A. J. Hess H. H. Bullock 
Washington, D. C. F. A. Leser T. H. Urdahl 
Western Michigan L. G. Miller T. D. Stafford 
Western New York w. gE Heath 

Wisconsin W. A. Ouweneel D. W. Nelson 


COMMITTEE ON RESEARCH 
F. C. McInrosnu, Chairman 

C.-E. A. Winstow, Vice-Chairman F, C. Hoventen, Director 
J. H. Warxer, Technical Adviser A. C. Freconer, Ex-Officio Member 

Three Years: C. F. Borster, J. A. Gorr, W. E. Heiser, C. A. McKer- 
man, C.-E, A. Winstow. 

Two Years: C. M. Asurey, M. K. Faunestocx, H. Kino McCain, F. C. 
McIntosn, T. H. Urpant. 

One Yeor: Puitir Dainxer, Axe Marin, A. E. Sracey, Je, J. H. 
Van Axssurc, J. H. Waker. 

Executive Committee: F. C. McIntosh, Chairman; C. M. Ashley, M. K. 
Fahnestock, T. U. Urdahl. C.-E. A. Winslow. 

Finance Committee: C. F. Borster, Chairman. 
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TECHNICAL Apvisory COMMITTEES 


Sensations of Comfort: Thomas Crewe, Gpotens: N. D. Adams, 
C. R. Bellamy, G. D. Fife, W. F. Friend, P. Heckel, Dr. W. J. 
McConnell, F. C. Mecintosh*, A. B. Newton, ee. F, Raber, C. Tasker. 


Physiological Reactions: C.-E. A. Winslow*, Chairman; Dr. Thomas 
Bedford, Thomas Chester, Dr. E. F. DuBois, Dr. M. B. Ferderber, 
E. P. Heckel, = Howatt, Dr. R. W. Keeton, C. S. Leopold, Andre 
Missenard, Dr. R. R. Sayers, Charles Sheard, C. Tasker. 


ws 


3. Removal Atmospheric Impurities: Dr. Leonard Greenburg, Chairman; 
J. J. Burke, J. M. DallaValle, R. S. Dill, Theodore Hatch, L. R. 
Koller, C. A. McKeeman*, H. Munkelt, H,. C. Murphy, G. W. 
Penney, Dr. E. B. Phelps. * Es ey, W. O. Vedder, J. H. 
Waggoner, R. P. Warren, W. Fe 


4. panes and Convert: 2 , Chairman; A. H. Barker, L. M. 

Boelter, E. Broderick, R. E. Daly, J. B. Fullman, E. R, Gurney, 

L N. Hunter, “A. P, Kratz, C. S. Leopold, L. L. Munier, D. W. 

Nelson, W. J. Olvany, G, W. Penney, W. R. Rhoton, C. J. Stermer, 
C.-E. A. Winslow*. 


Instruments’ D. Ae Nelson, Chopmnes; L. M. K. Boelter, R. S. Dill, 
pe A Gaege: +2 Goff*, A. . Hershey, F,. W. Reichelderfer, G. L. 
Tuve, aglou. 

6. Weather Design Conditions: T. H. Urdahl*, Chairman; J. C. Albright, 


H. S. Birkett, P. D. Close, John Everetts, Jr.. C. M. Humphreys, 
OQ. A. Kinzer, H. H. Koster, J. W. O'Neill, F. W. Reichelderfer. 


wo 


Radiation =" Geavby Air Circulation: M. K, Fe Chair- 
man; R. . G. Dixon F. Hutzei, &: P. 
Magos, J. kein Igin, J. F. ‘Mciatire, =z: & Siceueni: W. A. Rowe. 


8. Heat Transfer of Finned Tubes with Forced Air Circulation: W. E. 
Heibel*, ig tog C. M. Ashley*, William Gpetees H, F. Hutzel, 
Ferdinand Joule S. F. Nicoll, R. Hr. Norris, L. P . Saunders, a 
Tenkonohy, G L. Tuve, D. c. Wiley. 


9. Cooling Load in Summer Air Conditioning: C. M. Ashley*, Chair- 
man; J. H. Carter, g™ Everetts, Jr., E. H. Hyde, C. S. opold, 
c. 0. Mackey, R. . Stikeleather, j. H. Walker*, W. E. Zieber. 


10. aX Distribution and Air hs age | J. H. Van fildera., Chairman ; 

Downs, A. E. Hershey, Ww. anand ernon Korty, R. D. 

Nation L. G. Miller Nelson, Randelone M. C. Stuart, 
Ernest Szekely, R. J. Tenkonohy, G., L ot, 


11. Heat Requirements of Buildings: P. D. Close, Chairman; E. K. 
Comobalt, 3, ie ie ins, Jr., E. F. Dawson, W. H. Brora. H. M. 
Hart C. Lloyd, H. Mather, H. King "McCain* . M. W. McRae, 
Cc. H. Bemerinnd. Fo B. Rowley, R. K. Thulman. 


12. Air Conditioning Requirements of Glass: M. L. Carr, Chairman; 
Cc. M. As e 4 '- an ne very, ¥. ishop, D. + Bridges . A. 
Danielson C, Dickinson, J. D. _dwards, bedies Frazier, E. H. 

obbie, C. L. Kribs Axel Marin®, R. A Miller, F. W. Parkinson, 
W. C. Randall, L. I. Sherwood, J. T. Seaplen, G. 'B. Watkins, F. C- 
einert. 


13. Sound Control: J. S. Parkinson, Chairman; C. M. Ashley*, W. W. 
Kennedy, A. L. Kimball, V. O. Knudsen, R. D. Madison, C. H. 
ee. A. E. Stacey, Jr.*, A. G. Sutcliffe, Thomas A. Walters, 


=a 


R. M. Watt, Jr. 
14. Cooling Towers, Evaporative Condencees ord coreg. fords: B. M. 
foods, Chairman; C. F. Boester*, W. W. Cockins, Coey, E. H. 


Kendall, S. R. Lewis, H. B. Nottage, J. F, Park, E. c, Selig, Jr., 
E. W. Simons, E. H. Taze. 
15. Psychrometry: J. A. Goff*, Chairman; F. R. Bichowsky, W. H. Car- 
rier, H. C. Dickinson, R. S. Dill, A. W. Gauger, W illiam Goodman, 
A. M. Greene, Jr., L. P. Harrison, F. G. Keyes P. Kratz, D. M. 
Little, Axel Marin*, D. W. Nelson, W. M. Soudan. 


16. Flow of Fluids Ee enek Pipes and Fittings: S. Lewis Chairman; 
i. A ty G. C. Davis, T. M. -" an Earle W Gray, x. tT. 
Kern, H. A. Lockhart, Axel Marin* ‘ . Taylor, E. L. Weber. 


17. Fuels: R A. Sherman, Chairman Conner, & & Dill, R. B. 
Enegah . C. Fieldner, L. N. BR *% Konzo, W. Myler, J. 
ose C. E. Shaffer, T. H. Smoot, R. K. Thelme vs 


HB. J. 
Urdahl*, E. C. Webb. 

18. Corrosion: A. R. Mumford, Chairman; L. F. Callies. Acting Chair- 
man, H. E. Adams, N. D. Adams, J. F. oy, H. Driscoll, T. J. 
Finnegan, W. Z. Friend, W. E. feibel*, R. Seeber, E. T. Selig, 
Jr., F. N. Speller, C. M. Sterne. 

19. Air Conditioning in Industry: W. L. Fleisher, Chairman; L. T. Avery, 
Dr. A. R. Behnke, Dr. Leonard Greenburg, H. P. Greenwald, W. E. 
Heibel*, L. L. Lewis, Dr. W. J. McConnell, Dr. C. P. McCord, 
P. A. McKittrick, Dr. R. R. Sayers, C. Tasker, R. M. Watt, Jr. 


20. Summer Air Condiienteg for Residences: K. Fahnestock*, Chair- 
man; Emerson Brandt, E. D. Milener, F. G. Sedgwick. 


OFrFicers oF LocaL CHAPTERS 


ATLANTA: Organized, 1987. Headquarters, Atlanta, Ga. Meets, 
First Monday. President, L. F. Kent, P. O. Box 1678. Secretary, F. L. 
Laseter, 243 Peachtree St. CINCINNATI: Organized, 1982. Head- 
quarters, Cincinnati, O. Meets, Second Tuesday. President, W. H. 
Junxer, 6068 Dryden Ave. Secretary, Atsert Buencer, Gibson 
Hotel. CONNECTICUT: Organized, 1940. Headquarters, New Haven, 
Conn. President, W. K. Simpson, 9 Sands St., Waterbury. Secretary, 
L. A. Teaspate, 20 Ashmun St., New Haven. DELTA: Organized, 
1939. Headquarters, New Orleans, La. Meets, Second Tuesday. Presi- 
dent, G. C. Kerr, 1401 Tchoupitoulas St. Secretary, L. V. Cressy, 916 


*Member of Committee on Research. 
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Union St. GOLDEN GATE: Organized, 19387. Headquarters, San | 
cisco, Calif. Meets, First Wednesday. President, J. F. Kooistra 
Market St. Secretary, C. L. Peterson, 2 Indian Rock Path, Berk 
ILLINOIS: Organized, 1906. Headquarters, Chicago, Ill. Meets, S« 
Monday. President, E. M. Mittenvorrr, 956 Greenwood Ave., Win: 
Ill. Secretary, A. O. May, Room 925, 53 W. Jackson Bivd., Chicag: 


1OWA: Organized, 1940. Headquarters, Des Moines, la. Meets 
Second Tuesday. President, F. E. Triccs, 3901-2nd St. Secre 


M. W. Srvart, 417-9th St. KANSAS CITY: Organized, 
Headquarters, Kansas City, Mo. Meets, Second Monday. Presiden: 
Gustav Notrserc, 914 Campbell St. Secretary, F. J. Dean, Jr., 6028 


Walnut St. MANITOBA: Organized, 1935. Neadquarters, Winni; 
Man. Meets, Third Thursday. President, Ivan McDonavp, 44 Princess S: 
Secretary, Einar ANpERSON, 152 Bannerman Ave. MASSACHUSE7 
Organized, 1912. Headquarters, Boston, Mass. Meets, Third Tues 
President, E. G. Carrier, 704 Statler Bldg. Secretary, F. R. | 
131 Beacon St., Hyde Park. MICHIGAN: Organised, 1916. Head 
quarters, Detroit, Mich. Meets, First Monday after 10th of Mont 
President, M. B. Suea, 8019 Jos Campau. Secretary, W. H. 0 
1761 Forest Ave. W. MINNESOTA: Organised, 1918. Headquarters 
Minneapolis, Minn. Meets, First Monday. President, WirtiaM McNawmana 
850 Cromwell Ave., St. Paul. Secretary, A. W. Scuvuttz, 240 Seven: 
Ave., S., Minneapolis. 


MONTREAL: Organized, 1936. Headquarters, Montreal, Que. Meets 
Third Monday. President, F. A. Hamuet, 1010 St. Catherine St. W. Se 
retary, A. M. Peart, 637 Craig St. W. NEBRASKA: Organized, 1940 
Headquarters, Omaha. Meets, Second Tuesday. President, H. W. Stawrtoy, 
2100 Ryons St., Lincoln. Secretary, G. E. Merwin, 5012 Parker S: 
Omaha. NEW YORK: Organised, 1911. Headquarters, New York, N. \ 
Meets, Third Monday. President, Joe Wueerer, Jr., 28 E. 29th St. Secre 
tary, C. R. Hiers, 19 Westminster Rd., Great Neck, L. I. NORTH CAR: 
LINA: Organized, 1939. Headquarters, Durham, N. C. Meets, Quarterly 
President, E. R. Harpinc, Box 356, Greensboro. Secretary, F. J. Resp, 
263 College Station, Durham. NORTH TEXAS: Organized, 1938. 
Headquarters, Dallas, Tex. Meets, Second Monday. President, T. H 
Anspacner, Tower Petroleum Bldg. Secretary, L. C. McCrananan, 603 
Great National Life Bldg. NORTHERN OHIO: Organized, 1916 
Headquarters, Cleveland, O. Meets, Second Monday. President, C. M. H 
Kaercuer, 3030 Euclid Ave. Secretary, G. B. Priester, Case School 
Applied Science. 


OKLAHOMA: Organized, 1935. Headquarters, Oklahoma City, Okla. 
Meets, Second Monday. President, J. H. Carnahan, P. O. Box 1498. Sec 
retary, E. T. P. Ellingson, 314 Savings Bidg. ONTARIO: Organized 1922 
Headquarters, Toronto, Ont. Meets, First Monday. President, D. O. Prict 
131 St. Germain Ave. Secretary, H. R. Rotu, 57 Bloor St., W. OREGON 
Organized, 1989. Headquarters, Portland, Ore. Meets, Thursday after 
First Tuesday. President, B. W. Farnes, 122 N. E. Broadway. Secre- 
tary, R. E. Chase, Jr., 506 Railway Exchange Bldg. PACIFIC NORTH 
WEST. Organised, 1928. Headquarters, Seattle, Wash. Meets, Second 
Tuesday. President, H. T. Grirritu, 1411 Fourth Avenue Bldg 
Secretary, R. E. LeRicne, 403 Terminal Sales Bidg., Seattle 
PHILADELPHIA: Organized, 1916. Headquarters, Philadelphia, Pa 
Meets, Second Thursday. President, H. H. Marner, 611 S. Front & 
Secretary, M. G. Kersuaw, du Pont Bldg., Wilmington, Del. PJ7TS- 
BURGH: Organized, 1919. Headquarters, Pittsburgh, Pa. Meets, Second 
Monday. President, C. M. Humpnureys, Carnegie Institute of Technology 
Secretary, E. H. Rresmever, Jr., 231-33 Water St. 


o e . 

ST. LOUIS: Organized, 1918. Headquarters, St. Louis, Mo. Meets 
First Tuesday. President, M. F. Carrocx, 7008 Amherst, University City, 
Mo. Secretary, W. J. Oonx, 4548 Red Bud Ave. SOUTH TEXAS 
Organized, 1938. Headquarters, Houston, Texas. Meets, Third Friday 
President, D. S. Cooper, 216 E. Cowan Dr. Secretary, A. M. Cuase, J®., 
Box 359. SOUTHERN CALIFORNIA: Organized, 1930. Ileadquarters 
Los Angeles, Calif. Meets, First Wednesday. President, H. H. Butcock 
212 N. Vignes St. Secretary, Leo Huncerrorp, 4851 S. Alameda St 
WASHINGTON, D. C.: Organized, 1935. Headquarters, Washington 
D. C. Meets, Second Wednesday. President, R. S. Dict, 1608 S. Spring 
wood Dr., Silver Spring, Md. Secretary, J. W. Marxert, 8506 Garfield 
St., Bethesda, Md. WESTERN MICHIGAN: Organised, 1931. Head 
quarters, Grand Rapids, Mich. Meets, Second Monday. President, F C 
Warren, 200 N. Division Ave. Secretary, H. D. Bratt, 2259 Stafford 
Ave. S. WESTERN NEW YORK: Organized, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday. President, H. C. ScHarer, 197 
Union St., Hamburg, N. Y. Secretary, Herman Seerpacn, Jr., 45 Allen 
St. WISCONSIN: Organized, 1922. Headquarters, Milwaukee, Wis. 
Meets, Third Monday. President, T. M. Hucuey, 906 N. 4th St. Secre- 
tary, O. A, Troster, Rte. 2, Thiensville, Wis. 
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